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Abstract

Outcropping granite rocks in Western Australia span a considerable climatic range, from the
mediterranean south-west to inland desert and northern arid subtropics and tropics. At least 1320,
and possibly 2000, plant taxa occur on Western Australian granite outcrops. Outcrop plant life is
most diverse in the South West Botanical Province, with individual outcrops having up to 200
species, including many endemics not found in surrounding habitats. Species richness and local
endemism declines with increasing aridity, to the point where Kimberley and Pilbara outcrops
show little discontinuity in species from the surrounding landscape matrix. Outcrops are dominated
by woody and herbaceous perennials, especially of the Myrtaceae, Orchidaceae, and Mimosaceae,
and have an unusually rich diversity of annuals (Asteraceae, Stylidiaceae, Poaceae,
Amaranthaceae etc.) compared with the flora as a whole. An unusual life form is found in
resurrection plants capable of extreme desiccation and rehydration (e.g. Borya, Cheilanthes).
Among woody perennials, bird pollination is frequent, and some outcrops harbour a high
proportion of obligate seeder species due to the refuge from fire provided by bare rock barriers.
The diversity of microhabitats and soil moisture regimes on outcrops has enabled the persistence
of species beyond their main range in the face of climatic fluctuations. It has also facilitated the
evolution of many endemics in the south-west. Major threatening processes facing outcrop plant
communities include weed invasion, grazing by stock and feral animals, too-frequent fire,
clearing, loss of shrub layer, salinity, and dieback. Conservation of these rich rare habitats needs

the support of local communities.

Introduction

Western Australia is the largest Australian State,
extending 2 391 km north-south and 1 621 km east-west,
and occupying 2 525 500 km? or about a third of the
nation. Climates range from temperate and
mediterranean in the south-west to the monsoonal
tropics in the extreme north, with arid conditions
prevailing over much of the State from the Nullarbor
Plain north through the inland deserts to the north-west
Pilbara and Kimberley regions.

Most of the State is a plateau 300-600 m above sea
level, with the highest point (Mt Meharry) only 1 251 m.
Western Australia’s numerous granite inselbergs and
outcrops, consequently, are significant landscape
features, even though most emerge less than 100 m
above surrounding terrain.

Granite (or granitoid) rocks are mainly found on the
Yilgarn and Pilbara Cratons, which together occupy
about a third of the State’s landmass, and along adjacent
south coastal and Kimberley orogens (Myers 1997). The
outcrops thus span a considerable climatic range, from
the mediterranean south-west to inland desert and
northern arid subtropics and tropics.

Western Australian outcrops vary in area from about
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one tenth of a hectare to many hectares. While most are
clearly isolated and disjunct, sometimes separated from
the next outcrop by tens of kilometres, others are part of
extensive inselberg systems covering several square
kilometres (e.g. outcrop systems in Cape Le Grand,
Porongurups and Cape Arid National Parks on the south
coast, at Oudabunna Station near Paynes Find, and at
Woodstock Station in the Pilbara). Peak Charles, 100 km
north-west of Esperance, stands highest above
surrounding country among the State’s inselbergs,
reaching 500 m from a low plain.

While the Kimberley, Pilbara and desert granites are
in regions with depauperate floras not unlike those of
much of tropical and arid Australia, the granite of the
Yilgarn Craton underlies one of the world’s regions
richest in plant life, the South West Botanical Province
(Marchant 1973; Hopper 1979, 1992; Beard 1980, 1981,
1990). As many as 8000 vascular plant species occur in
this region, with about 75% endemism. Consequently,
the botanical exploration of south-western inselbergs has
been particularly rewarding, and much remains to be
done.

Here, we provide an overview of current knowledge
of plant life on Western Australian granite outcrops. Our
aim was to compile a baseline, including a preliminary list
of plants (vascular and cryptogam) collected from
Western Australian outcrops, and a list of key references,
to inform future research and provide a context for more
specific studies. We conclude with some thoughts on the
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conservation of this special component of Western
Australian plant life.

Botanical Exploration

Western Australian granite outcrops have been
important to aboriginal people ever since they occupied
the land, but little has been documented of this long-
standing relationship (Bindon 1997). Recorded European
knowledge of granite outcrop plants in the State
commenced with Archibald Menzies, surgeon and
naturalist aboard the HMS Discovery, under the
command of Captain George Vancouver. The Discovery
was anchored in King George’s Sound from September
28 to October 11, 1791.

Menzies made a “copious collection of .. vegetable
productions, principally the genus Banksia, which are
here very numerous” from varjous sites onshore in the
vicinity of present-day Albany (Maiden 1909). Given the
prominence of granite headlands, hills and islands at
Albany, Menzies undoubtedly collected from them, but
details are difficult to trace.

European botanists first named granite outcrop plants
from Western Australia in 1800. The Frenchman Jacques ]
H de Labillardiere was naturalist on Admiral Bruny
d’Entrecasteaux’s expedition to Australia, which sought
refuge from a storm near the modern town of Esperance
over the period 9-17 December 1792. Labillardiere’s
specimens included a plant he named in 1800 as
Eucalyptus cornuta, collected from the granite Observatory
Island on 13 December 1792. E. cornuta occupies the apron
and deeper soil pockets on granite outcrops throughout
the Esperance area and adjacent islands, extending
westwards to the Cape Naturaliste area (Fig 1).

Labillardiere named other granite outcrop plants from
the expedition, including the bizarre genus Borya (Fig 4),
a pincushion lily and resurrection plant, named in 1805
and typified by the species B. nitida which occurs on
shallow soils on outcrops along the south coast from
Albany to east of Esperance.

Robert Brown, on the expedition to circumnavigate
Australia led by Matthew Flinders in the Investigator,
anchored at King George’s Sound on December 8, 1801,
and collected extensively until January 5, 1802. Between
January 10-18, the expedition also explored and collected
near Esperance, landing at Lucky Bay (in the present-day
Cape Le Grand National Park) for five days, and on
islands in the Recherche Archipelago. Brown (1810) also
named many granite outcrop plants, including another
species of Borya (B. spalierocephala) that occurs with B.
nitida on several south coast outcrops.

The arrival of James Drummond at the Swan River
with Captain Stirling’s colonising party on the Parmelia
in 1829 heralded a major advance in knowledge of the
south-west’s flora, including that of granite outcrops
(Erickson 1969). Drummond, a Scot and keen
nurseryman with an excellent eye for new taxa,
collected widely throughout the forests and present day
wheatbelt, his specimens destined for subscribers in
Great Britain and Europe. He was followed by many
others up to modern times. Beard (1981) provides a
useful historical review. The floral wealth of the south-
west is such that significant numbers of new taxa
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continue to be discovered and described each year
(Green 1985; Hopper 1992), including granite outcrop
endemics.

The ecology and biogeography of Western Australian
granite outcrop plants were observed by the earliest
collectors, but drew specific mention by the plant
geographer Ludwig Diels (1906), who noted the
“dwarflike” vegetation. Smith (1962) provided an account
of the vegetation of the granite Porongurup Range, and
many others have mentioned granite outcrop plants in
broader vegetation surveys in the south-west (e.g. Beard
1981; Newbey & Hnatiuk 1985; Newbey et al. 1995;
Wardell Johnson & Williams 1996; Brooker & Margules
1996).

Main (1967) gave a delightful account of the natural
history of Yorkrakine Rock through an annual cycle.
Marchant (in Erickson et al. 1973) summarised botanical
features of south-western outcrops in an essay for a
general readership.

Schweinfurth (1978) described the vegetation of
exposed granite headlands along the south coast, while
Abbott & Watson (1978) and Abbott (1980) explored
these headlands and adjacent islands in greater detail,
showing the flora of most islands had a depauperate
subset of that found onshore, and displayed little
endemicity nor genetic differentiation from mainland
populations.

Hopper (1981) highlighted the importance of winter-
flowering woody perennials as a nectar resource used by
a diversity of honeyeaters in the central wheatbelt (Fig
3). Pate & Dixon (1982) gave a comprehensive account of
the biology of tuberous and cormous plants, including
many found on granite.

Ornduff (1987) documented the flora of herbfields
including, and centrewards from, the Borya zone on nine
outcrops near Perth and Hyden. Burgman (1987) sampled
five outcrops inland from Esperance and explored aspects
of rarity in granite communities. Hopper et al. (1990)
illustrated 29 endangered endemics of granite outcrops
and highlighted conservation issues. Pignatti & Pignatti
(1994) reported on herbfields from shallow seasonally
wet soils on a selection of south-west outcrops.
Ohlemiiller (1997) documented plants in shallow soil
depressions on 26 outcrops throughout the south-west
and goldfields.

In parallel with these ecological investigations, genetic
studies of Western Australian granite outcrop plants were
pioneered by James (1965), who's penetrating work on
the herb Isotoma petraea (Lobeliaceae) has become a classic
in the literature on plant evolution (Bussell & James 1997).
Studies on the population genetics of endemic granite
outcrop eucalypts have also provided useful insights into
the evolution of highly fragmented small populations
(Moran and Hopper 1983; Sampson et al. 1988). The
breeding systems of granite outcrop endemics have been
documented for Villarsia (Menyanthaceae; Ornduff 1986,
1996) and Anthocercis gracilis (Solanaceae; Stace 1995).

Sampling Methods

Rather than laboriously search the increasing number
of botanical publications that include plant taxa recorded
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on Western Australian granite outcrops, we compiled the
plant list from specimens housed in the Western
Australian Herbarium. The database WAHERB stores full
label details of 413 000 specimens of vascular plants and
cryptogams collected throughout the State, and afforded
an opportunity to list those taxa for which habitat details
on labels included the words “granite outcrop”. Initial
trials indicated that searching on “granite” or “granitic”
alone picked up too many taxa that occupied regions
underlain by granite rock, but favoured deep soils well
removed from rock outcrops.

In our list, taxa are mainly species, but infraspecific
subspecies, varieties and forms, together with hybrids,
are all counted. This ensures that all named plant
biodiversity is included, and allows for discrepancies in
assigning rank among taxonomists.

The above approach to listing plant taxa was based on
an understanding that most authors invelved in botanical
survey of Western Australian granite outcrops have
collected voucher specimens and deposited them in the
Western Australian Herbarium (e.g. Ornduff 1987;
Burgman 1987; Hopper 1981; Hopper ¢f al. 1990; Hopper
& Brown, unpublislied orchid research; Newbey & Hnatiuk
1985; Newbey et al. 1995). In addition, as an independent
check, the senior author has compiled field herbaria in
notebooks for ca 150 outcrops throughout Western
Australia over the past two decades. Most outcrops
sampled occur in the South West Botanical Province (e.g.
Fig 1) and adjacent pastoral region, while a few have
been examined in the Pilbara {¢.g. Fig 2) and Kimberley.

Precisely defining the boundaries of a granite outcrop
is difficult, especially for mobile components of the biota
(Main 1997). However, the sedentary nature of adult
plants, especially perennials, affords a reliable and
measurable biological indicator of the limits of the
outcrop system.

In fieldwork, we have used the distribution of plants
that are locally endemic to outcrops to define the extent
of outcrop communities sampled. Thus, all species
centrewards from the outermost individuals of granite
outcrop local endemics were included as present on an
outcrop. This approach ensures that all endemics are
sampled, but has the effect of picking up some species
from surrounding deeper soils that do not extend onto
soil pockets on the outcrop itself. Other authors have
restricted their sampling to such soil pockets (e.g. Houle
1990; Porembski ef al. 1995; Ohlemuller 1997), or only to
herbfields (c.g. Ornduff 1987). Experience showed that
perennial vegetation fringing the base of Western
Australian outcrops had to be sampled to ensure a
comprehensive inventory (see below}.

We followed Newbey and Hnatiuk {1985) and
Newbey et al. (1995) in collecting on random walks
stratified by microhabitat rather than within quadrats i.e.
the random stratified walk technique. A comparison of the
senior author’s data with the quadrat-based data of
Burgman (1987) for Mt Ney inland from Esperance
showed that four 5m x 5m quadrats spaced at 25 m
intervals on NE scree slope and sheet rock yielded 61
taxa, whereas 192 taxa were documented through
random stratified walks covering cardinal compass
points.

Microhabitats recognised and deliberately searched
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for on random stratified walks included bare rock,
cryptogamic crusts, gnammas (rock pools or weather
pits, seasonal and permanent), soil-filled crevices, caves/
tafoni/shade of boulders or exfoliated slabs, herbfields
on shallow well-drained soil, herbfields on shallow
seasonally waterlogged soil (ephemeral flush vegetation),
shrublands and woodlands on deep well-drained soil,
shrublands, woodlands and forests on deep seasonally
waterlogged soil, permanent springs, major
watercourses, and salt lakes.

Floristics

A total of 1320 Western Australian granite outcrop
plant taxa were represented and labelled as such in the
collections of the Western Australian Herbarium in May
1996 (Appendix 1). Of these, 1097 taxa (83.0%) were
described, 94 (7.1%) were undescribed but well-delimited
with manuscript names, and 129 (9.9%) were of uncertain
taxonomic delimitation. Only 4 (0.3%) were hybrids, well
below the proportion (4%) estimated for the whole WA
flora (Hopper 1995). The list includes 11 macrofungi, 34
lichens, 46 mosses, 9 liverworts, 9 ferns, 7 fern allies, 2
cycads, 2 conifers, and 1200 angiosperms (284
monocotyledons, 916 dicotyledons).

While these statistics provide a useful baseline, it is
pertinent to note that sampling of most cryptogam
groups is poor. For example, we recorded only 34 lichens
with vouchered granite outcrop specimens for the whole
of WA, whereas Pigott & Sage (1997) list 36 lichen taxa
for Yilliminning Rock alone. Macrofungi undoubtedly are
orders of magnitude more diverse than presently known.
The moss flora is comparatively better documented at
the species level (Stoneburner et al. 1993; Stoneburner &
Wyatt 1996), but much more collecting is needed to fill in
knowledge of distribution and ecology.

Some confidence may be placed in the list of vascular
plant taxa, which accounts for 1220 (92.4%) of the total of
1320. Based on our knowledge of rock outcrop floras
across the State, the majority of south-western vascular
plant taxa on granite outcrops are listed. However, some
conspicuous omissions of taxa that are common (e.g.
Hakea petiolaris, Corymbia calophylla), uncommon (e.g.
Grevillea magnifica, Phylloglossum drummondii and Isoetes
drummondiiy and rare (e.g. Drummondita hassellii var
longifolia, Hibbertia bracteosa, Villarsia calthifolia,
Pleurophascum occidentale) indicate that revision upwards
is required. Moreover, a comparison of the list of 187
taxa for Yilliminning Rock near Narrogin (Pigott & Sage
1997) with Appendix 1 shows that 78 Yilliminning taxa
(42%) are not present in our list for the State. This
discrepancy would be even more so for northern
outcrops. For example, absent from the present list are
the dominant spinifex hummock grasses on granite
outcrops (Triodia spp), as well as common lemon grasses
(Cymbopogon spp), and scattered but widespread
subtropical woody shrubs and small trees such as
Terminalia canescens. 1t would be no surprise to us,
consequently, if the number of vascular plant taxa on
Western Australian granite outcrops approached 2000 in
the future.

In the present list, major vascular plant families include
the Myrtaceae (162 taxa), Orchidaceae {159), Mimosaceae
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(82), Asteraceae (72), Papilionaceae (66), Proteaceae (54),
and Stylidiaceae (33). Genera richest in taxa on granite
outcrops include Acacia (82 taxa), Caladenia (70),
Eucalyptus (44), Stylidium (28), Melateuca (26), Grevillea
(25), Drosera (21), Verticordia (20), Eremophila (18) and
Thelymitra (16).

Thus, woody perennial shrubs and trees of myrtles,
wattles, peas and Proteaceae are taxon-rich on WA
granite outcrops, reflecting trends in the flora as a whole
{Green 1985; Hopper et al. 1996). However, the granite
woody perennials are depauperate in Epacridaceae,
which is rich in other habitats. The granite outcrop flora
is clearly divergent from the flora at large in the
unusually high taxon richness of groups such as the
tuberous perennial terrestrials (orchids, sundews, lilies),
and herbaceous, often annual, daisies and triggerplants.

Systematic sampling of shallow-soil herbfields on
south-western outcrops by Ornduff (1987) and
Ohlemiiller (1997) yields a useful comparison with our
data on herbaceous families. Ornduff recorded 160 taxa
belonging to 37 families (he didn’t sample Orchidaceae
for conservation reasons), of which the largest were
Asteraceae, Poaceae, Liliaceae sens. lat., and Stylidiaceae.
Ohlemuiller recorded 134 species from 42 families, with
the largest being Asteraceae, Orchidaceae, Poaceae,
Apiaceae, Stylidiaceae and Centrolepidaceae.

Major herbaceous families in our list are Orchidaceae
(Fig 5), Asteraceae, Stylidiaceae, Anthericaceae (or
Liliaceae sens. lat.), Poaceae, Droseraceae, Cyperaceae,
Goodeniaceae, Amaranthaceae and Centrolepidaceae.
The Amaranthaceae is a family richest in the north of
Western Australia, so it is not surprising that Ornduff
(1987) and Ohlemdiller (1997) found it to be depauperate
in their south-west study areas. Orchidaceae
undoubtedly emerges as the most taxon-rich herbaceous
family in our list because two of us (SH and AB) have
made a detailed and prolonged study of granite outcrop
orchids, and found that repeat surveys over different
seasons and years are needed to develop comprehensive
orchid inventories for individual rocks. Other differences
between our ranking and those of Ornduff (1987) and
Ohlemiiller (1997) are minor. This general concordance
suggests that major trends and statistics for the vascular
plants in Appendix 1 are accurate, at least for south-west
outcrops.

Plants of Special Interest

Granite outcrop habitats have elicited remarkable
parallel evolution in many plants and animals (Porembski
et al. 1997, Wyatt 1997; Mares 1997). The combination of
high solar radiation, rapid runoff of rainfall, and shallow
soils on a rocky substrate provide microhabitats of
accentuated seasonal and diurnal stresses. Conditions
may vary over a few metres from cool permanently
moist shaded caves with water seepage to drought-
afflicted shallow soils and rock surfaces fully exposed to
all the elements.

Few organisms can tolerate the harshest of these rock-
surface habitats, which tend to be occupied by
cryptogamic crusts of cosmopolitan cyanobacteria,
lichens and mosses such as Grimmia laevigata. Western
Australian outcrops conform to this trend. However, on
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south-west outcrops experiencing high rainfall, moss
cushions become prominent, with the luxuriant brown
carpets of Breutelia affinis and the verdant green
Campylopus bicolor and C. australis noteworthy.

Coping with seasonal or unpredictable drought is,
undoubtedly, the most significant survival strategy faced
by granite outcrop plants. Among Western Australian
herbaceous perennials on outcrops, pincushion lilies
(Borya spp, Boryaceae) are abundant and remarkable in
their capacity as resurrection plants (Gaff 1981) to
withstand desiccation to less than 5% of normal leaf
moisture content, turning orange in the process, and
rehydrating to normal green leaves within a day of
rainfall (Fig 4). There are at least six species of Borya in
the South West Botanical Province (B. sphaerocephala is a
variable taxon awaiting detailed study and possible
subdivision). These plants do not extend to the Pilbara
outcrops. Other resurrection plants commonly seen on
WA granites include the rock ferns Cheilanthes spp and
Pleurosorus rutifolius.

Persisting underground as a tuber during drought is a
common strategy among Western Australian granite
outcrop herbs in the south-west and adjacent pastoral
regions, especially lilioids (e.g. Wurmbea spp,
Colchicaceae), orchids (Caladenia, Thelymitra, Pterostylis,
Diuris, Prasophyllum) and sundews (Drosera), as well as
the unusual fern ally Pliylloglossum (Pate & Dixon 1982).
On northern outcrops, tuberous Cyperaceae tend to
occupy this niche.

Succulence is not prominent in the Western Australian
granite outcrop perennial floras, but has evolved in a few
taxonomically-unrelated species e¢.g. Spiculaea ciliata
(Orchidaceae; Fig 5), Carpobrotus spp (Aizoaceae). Some
perennial shrubs of south coast granites have unusually
thick leaves (e.g. Hakea clavata, Proteaceae; Anthocercis
viscosa, Solanaceae), and at least one has tuberous roots
(Calothamnus  tuberosus, Myrtaceae). Sclerophyllous
leaves characterise the vast majority of woody perennials
found on granite outcrops, as well as in the Western
Australian flora at large.

The graminoid habit has evolved in several unrelated
groups in the south-west, with common perennials
forming tussocks including diverse Cyperaceae
(especially Lepidosperma spp), blind grass (Stypandra spp,
Phormiaccae), the sedge-like grass Spartachloa scirpoiden
(Poaceae) and lemon grass Cymbopogon spp (Poaceae).
Desert, Pilbara and Kimberley outcrops are dominated
by uniquely Australian hummock grasses with inrolled
pungent leaves (Triodia spp, Poaceae).

Drought avoidance through an annual life history is a
major feature of Western Australian granite herbs in
families such as the Asteraceae, Stylidiaccae, Poaceae,
Goodeniaceae, Amaranthaccac and Centrolepidaceae.
Most of these annuals have relatively small inconspicuous
flowers suggestive of inbreeding (Ornduff 1987), but
some are brightly coloured and adundant. Most outcrops
in southern Western Australia are bedecked with
colourful swards of annual triggerplants (Stylidium,
Stylidiaceae) and everlastings (e.g. Rhodanthe, Waitzia,
Asteraceae) that enliven the herbfields. Succulence is a
feature of some annuals, especially those that occupy the
dry spectrum of shallow soils (e.g. Calandrinia spp,
Portulacaceae; Crassula spp, Crassulaceae).
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1. Coastal granite outcrops east of Albany on Two Peoples Bay
Nature Reserve, with Eucalyptus cornuta (pale canopy),

described in 1800 by French scientific explorer Labillardiere.
Photograph by SD Hopper,

2. Granite sheect, boulders and distant inselbergs in the arid
Pilbara, Spear Hill, south-west of Marble Bar. Photograph by
SD Hopper.

3. Bird-pollinated plants are a feature of south-west Australian
granite outcrops - New Holland Honeyeater on Eucalyptus
caesia, Boyagin Rock, north-west of Pingelly. Photograph by SD
Hopper.

5. Terrestrial orchids are the second most species-rich plant
family on Western Australian granite outcrops. Here, flowers
of the elbow orchid (Spiculaca ciliata) 1 cm long splay from the
succulent stem that feeds them in early summer, and a male
thynnid wasp attempts to copulate with the flower’s sexual
decoy, an insectiform hinged labellum, Boulder Rock,
Brookton Highway. Photograph by BA & AG Wells.
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4. The resurrection plant, pincushion lily Borya constricta, with
leaves 1 cm long desiccated (orange) but rehydrating (green)
following rain at the end of summer drought, Chiddarcooping
Rock, north-east of Merredin. Photograph by SD Hopper.

6. Arguably the rarest Western Australian granite outcrop plant,
the annual aquatic millfoil Myriophyllum lapidicola in full flower
(with round floating leaves), and known from just two
gnammas (rock pools), alongside the invasive aquatic South
African weed, Crassula natans var minus. Photograph by SD
Hopper.
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Annuals are also found commonly in seasonally
waterlogged shallow soils or ephemeral flush
communities (Pignatti & Pignatti 1994). These annuals
include species of Centrolepidacecae (Centrolepis and
Aphelia), Apiaceae (Hydrocotyle), Juncaginaceae
(Triglochin), Cyperaceae (Schoenus, Isolepis, Cyperus),
Asteraceae (Quinetia, Millotia, Rutidosis, Siloxerus,
Toxanthes, Hyalosperma, Podotheca etc.) and Stylidiaceae
(Stylidinm, Levenhookia).

Deeper soils enable survivorship of woody perennials,
of which the largest on Western Australian outcrops
include eucalypts (Eucalyptus and Corymbia, Myrtaceae),
wattles (Acacia, Mimosaceae), she-oaks (Allocasnarina,
Casuarinaceae), and rock figs (Ficus, Moraceae). A
noteworthy feature of the woody perennials is the high
proportion of bird-pollinated species (Hopper 1981; Fig
3) in families such as Myrtaceae (e.g. Eucalyptus,
Calothamnus, Melaeuca, Verticordia), Proteaceae (Greuvillea,
Hakea, Banksia), Myoporaceae (Eremophila), Papilionaceae
(Kennedya, Crotolaria), Viscaceae (Amyema, Lysiana) and
Sterculiaceae (Bracliychiton). Also, south-western outerops
have an unusually high number of woody perennials that
are obligate seeders - plants that are killed by fire and
recruit only from seed. For example, 77% of the
perennials in a granite community at Chiddarcooping
Nature Reserve north-east of Merredin were obligate
seeders (Hopper et al., unpubl).

Gnammas on Western Australian outcrops have a
unique flora comprising annual species of quillworts
(Isoetes, lsovetaceae), mudmats (Glossostigma,
Scrophulariaceae), millfoils (Myriophyllum, Haloragaceae;
Fig 6) and others, including the introduced South African
annual Crassitla natans (Crassulaceae).

Weeds

Ornduff (1987) and Ohlemiiller (1997) found that
introduced weed species, mainly annuals, comprised
23.7% and 17.0% of the granite herbfield floras sampled
respectively. These figures are high compared with the ca
9% that weeds represent of the WA flora as a whole
(Green 1985; Keighery 1995). They are even more
significant when considered with granite outcrop
herbfield floras elsewhere on earth, which have far fewer
invasive weeds (Porembski et al. 1997; Wyatt 1997).

Weed growth is most pronounced in full sun on
outcrops, especially where soil has been disturbed and
enriched by rabbit dung or agricultural activity. In these
situations, annual grasses such as Briza maxima, Avena
fatua and Elirharta longifolia often dominate and replace
native annuals throughout much of the south-west.
Weeds are rare only where a dense shrub layer or low
forest of native woody perennials persist, It is clear that a
persistent seed rain of weeds occurs over vast regions of
the south-west, as weeds appear in open areas on
outcrops where little or no disturbance is evident and
native plants dominate.

Hopper (1997) has attributed the high invasibility of
disturbed Western Australian plant communities to the
absence of major glacial soil stripping as an evolutionary
force acting on the flora. Native species are unable to
compete against weeds from habitats where soil
disturbance is a regular pertubation. Further
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experimental study of weeds in granite herbfields could
test this hypothesis, and assist attempts at restoration of
invaded outcrops.

Biogeography and Endemism

Western Australian granite outcrops display plant
biogeographic patterns that mirror that of the whole flora
(Hopper 1979, 1992; Hopper ¢t al. 1996); species-richness
and endemism are pronounced in the transitional rainfall
zone (wheatbelt) of the south-west, and attenuate as
rainfall decreases through the pastoral country to the
deserts, Pilbara and Kimberley. For example, the total
number of vascular plant taxa recorded by the senior
author and colleagues on a sample of rocks ranged from
142 (Point Matthew, near Augusta) and 201 (Mt
Frankland) in the highest rainfall forests, 192 (Mt Ney)
and 187 (Yilliminning Rock near Narrogin; Pigott and
Sage 1997) in the transitional rainfall zone, to 85 (Daggar
Hills, near Yalgoo) in the pastoral zone, and 90
(Moolyella Rocks, east of Marble Bar) and 80 (Spear Hill,
west of Marble Bar; Fig 2) in the arid Pilbara.

There are no vascular species shared between
northern {Kimberley, Pilbara) outcrops and those in the
south-west. Moreover, the northern outcrop floras are
virtually identical with that from the matrix of
surrounding terrain, save for outcrop specialists like rock
figs and rock ferns. Walters & Wyatt (1982) similarly
recorded low endemism and little discontinuity between
vascular plants on granite outcrops and adjacent
landforms of the arid Central Mineral Region of Texas.

In contrast, south-western and adjacent pastoral zone
rocks have higher levels of local endemism, especially in
the high rainfall forest region where the outcrops present
the most striking difference in habitat to the surrounding
vegetation matrix (e.g. Wardell Johnson & Williams 1996;
Brooker & Margules 1996).

Biogeographical relationships of outcrop floras across
the south-west are under ongoing study by the senior
author. As a precursor, Hopper & Brown (unpublished)
documented the distribution of 126 orchid taxa on 41
outcrops ranging from the highest rainfall forests
through the transitional zone wheatbelt to the arid zone.
Each rock outcrop was treated as a site in a classification
of the orchid data.

The study highlighted a number of significant trends.
A primary division occurred between the 15 rocks found
in the forested High Rainfall Zone ( >800 mm p.a.) and
the rest ranging from the Transitional Rainfall Zone of
the wheatbelt into the Arid Zone. Subsequent divisions
established as much difference among forest rocks as
among the wheatbelt/arid rocks, even though the forest
rocks were confined to a much smaller area. Moreover,
remarkably, closely adjacent rocks were widely separated
in the classification, indicating significant differences in
their orchids (e.¢. 10.3 km Rock and 109 km Rock of
Ornduff’s (1987), separated by just 600 m of jarrah forest
on Albany Highway). Conversely, rocks separated
geographically often had similar orchid floras (e.g.
Boyagin Rock and Pingaring Rock on the western and
eastern sides of the south-central wheatbelt respectively).

These patterns suggest significant barriers to orchid
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Table 1

Lists of Western Australian orchid taxa that occur on granite outcrops.

All taxa

Caladenia attingens subsp attingens ms
Caladenia attingens subsp gracillima ms
Caladenia brevisura ms

Caladenia brownii ms

Caladenia caesarea subsp maritima ms
Caladenia cacsarea subsp transiens ms
Caladenia citring ms

Caladenia denticulata

Caladenia dimidia ms

Caladenia discoidea

Caladenia doutchiae

Caladenia exstans ms

Caladenia falcata

Caladenia filifera

Caladenia flaccida subsp flaccida ms
Caladenia flaccida subsp pulchra ms
Caladenia flava subsp flava ms
Caladenia flava subsp maculata ms
Caladenia flava subsp sylvestris ms
Caladenia footeana ms

Caladenia granitora ms

Caladenia lieberleana ms

Caladenda hirta subsp rosea ms
Caladenia hoffmanii subsp gramticola ms
Caladenia tncensa ms

Caladenia incrassata ms

Caladenia infundibularis

Caladenia integra

Caladenia latifolia

Caladenia lobata

Caladenia longicauda subsp clivicola ms
Caladenia longicauda subsp eminens ms
Caladenia longicauda subsp longicauda ms
Caladenia longicauda subsp rigidula ms
Caladenia longiclavata

Caladenia macrostylis

Caladenia marginata

Caladenia wicrochila ms

Caladenia multiclavia

Caladenia nivalis ms

Caladenia pachychila ms

Caladenia pholcoidea ms

Caladenia polychroma ms
Caladenia radialis

Caladenia reptans subsp impensa ms
Caladenia reptans subsp reptans ms
Caladenia rhomboidiformis
Caladenia roei

Caladenia saccharata

Caladenia serotina ms

Caladenin sigmoidea

Caladenia splendens ms

Caladenia hiemalis ms

Caladenia horistes ms

Caladenia pendens subsp pendens ms
Caladenia remota subsp reniota ms
Caladenia pendens subsp talbotii ms

Caladenia voigtii ms

Corybas recurvus
Cyanicula amplexans ms
Cyanicula ashbyae ms
Cyanicula caerulea subsp apertala ms
Cyanicula deformis ms
Cyantcula fragrans ms
Cyanicula gemmata ms
Cyanicula sericen ms
Cyrtostylis huegeli
Cyrtostylis robusta

Diuris aff longifolia

Diuris brumalis

Diuris conspicillata

Dinris laevis

Diuris laxiflora

Diuris longifolia

Diuris maculata

Diuris picta

Diuris pulchella

Diurts recurva

Diuris setacea
Drakonorchis barbarossa ms
Drakenorchis drakeoides ms
Drakonorclis mesocera ms
Elythranthera brunonis
Elythranthera emarginata
Eriochilus dilatatus subsp dilatatus ms
Eriochilus dilatatus subsp multiflorus ms
Eriochilus dilatalus subsp undulatus ms
Eriochilus helonomos ms
Eriochilus pulchellus ms
Eriochilus scaber
Genoplesium nigricans
Leptoceras menziesii
Lyperanthus serratus
Microtis aff parviflora
Microtis atrata

Microtis brownii

Microtis eremaea

Microtis graniticola
Microtis media subsp eremicola
Microtis media subsp nedia
Monadenia bracteata
Paracaleana nigrita
Paracaleana triens ms
Prasoplyllum aff parvifolium
Prasopliyllum brownii
Prasoplyllum cucullatum
Prasophyllum elatum
Prasophyllum firubria
Prasophyllum gibbosum
Prasopliyllum gracile
Prasophyllum parvifolium
Prasophyllum ringens
Pterostylis aff nana

Pterostylis aff rufa
Pterostylis allantoidea

Pterostylis aspera
Pterostylis barbata
Pterostylis elegantisima
Pterostylis hamiltonit
Pterostylis mutica
Pterostylis recurva
Pterostylis roensis
Plerostylis sanguinea
Pterostylis sargentii
Pterostylis scabra
Pterostylis wittata
Pyrorchis nigricans
Spiculaea ciliata
Thelymitra aff hofmsii
Thelymitra aff longifolia
Thelymitra aff nuda
Thelymitra aff pauciflora
Thelymitra antennifera
Thelymitra benthamiana
Thelymitra crinita
Thelymitra cucullata
Thelymitra aff dedmaniarum
Thelymitra flexuosa
Thelymitra macrophylla
Thelymitra spiralis

Taxa that predominantly occur on granite

outcrops

Caladenia caesarea subsp maritima ms
Caladena exstans ms

Caladenia granitora ms

Caladenia hoffimanii subsp graniticola ms
Caladenia integra

Caladenin longicauda subsp clivicola ms
Caladenia longicauda subsp rigidula ms
Caladenia multiclavia

Caladenia nivalis

Caladenia remota subsp remota ms
Cyanicula asibyae ms

Cyanicula fragrans ms

Diuris conspicillata

Diuris picta

Diuris pulchella

Erioclilus pulchellus ms

Microtis eremaea

Microtis graniticola

Microtis media subsp erenicola
Spiculaea ciliata

Thelymitra aff nuda

Thelymitra aft dedmaniarum

Declared Rare orchid taxa of granite

outcrops

Caladenia cacsarea subsp maritima ms
Caladema exstans ms

Caladenia hoffmanii subsp graniticola ms
Caladenia voighti ms

Thelyruitra aff dedmaniarum

dispersal, particularly between forest rocks, and high
levels of local extinction and stochastic events underlying
the presence of orchids on individual rocks in the south-
west and adjacent arid zone. There have been dynamic
climatic fluctuations across the south-west for several
million years as Australia drifted northwards and arid
conditions overtook much of central Australia (Hopper
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1979; Hopper et al. 1996). The diversity of microhabitats
on granite outcrops provided refuge for plants adapted
to both dry or wet conditions as the surrounding matrix
waxed and waned climatically (Marchant 1973; Main
1997). Survivorship in small populations on granite
refuges undoubtedly was a matter of chance in the face
of such repeated climatic turmoil.
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Interestingly, the above conditions of small disjunct
outcrop populations undergoing recurrent stresses is
predicted as ideal for genetic divergence and speciation
(Grant 1981). Is this prediction borne out by studies of
Western Australian outcrop plants? Table 1 provides a
recently updated list of 141 orchid taxa recorded from
Western Australian granite outcrops. Of these, 22 (16%)
are more or less endemic. The endemics have
geographical ranges from widespread on outcrops
throughout the south-west (¢.g. Spiculaea ciliata; Fig 5) to
highly restricted to a few adjacent outcrops less than 10
km apart (e.g. Caladenia caesarea subsp maritima,
Thelymitra aff dedmaniarim).

In terms of evolutionary origins, these endemics
display at least three patterns (Hopper and Brown,
unpublished);

* relictual, with no obvious close relatives and
therefore likely to have been on granites for a long
period of time (e.g. Spiculaea ciliata, a monotypic
genus);

* derived by speciation from allopatric congeners of
habitats other than granite (e.g. C. granitora, from
coastal granites east of Albany, sister species to C.
infundibularis of western high rainfall forests and
coastal heaths; C. hoffmauii subsp graniticola, of east
central wheatbelt outcrops, sister to C. hoffmanii
subsp hoffmanii of lateritic loams well to the north-
west in the Northampton region); and

¢ derived by speciation from allopatric congeners of
other granite outcrops (e.g. C. exstans, from
outcrops east of Esperance, sister to C. integra of
western wheatbelt outcrops).

Thus, the orchid data do indeed support the hypothesis
that conditions on south-west granite outcrops have
facilitated genetic divergence and speciation. Genetic
studies of a few other granite taxa lend further support,
e.g. the herb Isotoma petraea (Bussell & James 1997), and
eucalypts endemic to granite (Hopper & Burgman 1983;
Sampson et al. 1988). Clearly, more work along these
lines is needed.

There is a large number of granite endemics in south-
western Australia, especially among the perennials that
dominate the woody vegetation and herbfields. We have
already shown that 16% of orchids on outcrops are
endemic. For eucalypts, around 24% are endemic
(Hopper, unpublished). The level of endemism for the
whole granite outcrop flora is difficult to determine
without more penetrating research, but there is no doubt
that south-western Australia has higher levels than any
other system documented (.. Walters & Wyatt 1982;
Porembski et al. 1995, 1997).

The refugial opportunities offered by south-west
granite outcrops are also evident in species that have
highly disjunct outliers well removed from the main
geographical distribution, These include populations
on wet outcrop sites in much lower rainfall areas than
the main species” stand (e.g. the Jilakin Rock stand of
jarrah Eucalyptus marginata, the Twine Rock stand of E.
wandoo, and the Kuendar stand of F. rudis).
Conversely, arid-adapted species penetrate high
rainfall areas on dry north-facing slopes of granites
(e.g. populations of Eucalyptus drummondii west of
Margaret River).
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Conservation

Granite outcrops occupy a very small proportion of
most Western Australian landscapes in which they occur.
Especially in the south-west, the outcrop plant
communities are, therefore, by definition, rare, and likely
to contain rare species.

Hopper et al. (1990) found that endangered granite
outcrop plants numbered 29 (12.2%) of the 238 plants
declared in 1989 as Rare Flora under the Wildlife
Conservation Act. These endangered plants ranged from
large mallees (¢.g. Eucalyptus crucis subsp crucis) and
small trees (Acacia denticulosa, Banksia verticillata), through
compact shrubs (e.g. Drummondita hasselii var longifolia,
Verticordia staminosa) and climbers (Kennedia beckxiana, K.
macrophylla) to diminutive herbs (Tribonanthes purpurea)
and annual aquatics (Myriophyllim petraenm). While some
endangered taxa have several populations spread across
a number of disjunct outcrops, some are confined to very
few localities (e.g. Myriophyllum lapidicola, known from
just two gnammas). Accidental destruction of such
populations could be catastrophic. Conservation in the
wild in such cases needs to be backed up by off-site
activites such as germplasm storage and artificial
propagation (underway at Kings Park and Botanic
Garden for M. lapidicola and other critically endangered
granite endemics; Dixon 1994).

Apart from endangered species, the diverse
communities on south-western granite outcrops are
noteworthy in the rapidity with which they change
within and between rocks. They are complex, ever-
changing, and rare in their own right.

While many granite outcrops have been spared direct
clearing due to their unsuitability for agriculture, and
some are included within conservation reserves, most
face threatening processes that need management if the
native biota is to persist. Such processes include
replacement or damage by invasive weeds, feral animals,
grazing, inappropriate fire regimes, clearing, loss of
shrub layer, salinity and dieback disease. We have briefly
addressed the issue of weeds above, and highlighted the
importance of maintaining undisturbed soil and dense
shrub layers to control weeds effectively. Such
restoration activities require an ongoing presence and
commitment to a given outcrop. Local communities are
vital in this context.

Western Australians are fortunate in being custodians
of a unique and diverse suite of granite outcrop plants.
We hope that this brief review will stimulate others to
study and conserve what is a remarkable heritage.

Acknowledgements: To all those colleagues who helped with field work,
discussion and ideas, our sincere thanks. L Sage assisted with the analysis
of granite orchid biogeography. R Wyatt and R Ornduff hosted SH on
sabbatical m the USA 1 1990, and greatly facilitated development of an
international perspective on granite outcrop plants. § Porembski has
recently broadened this international perspective. We are grateful for
their interest and ideas.

References

Abbott I 1980 The transition from mainland to island, illustrated
by the flora and landbird fauna of headlands, peninsulas
and islands near Albany, Western Australia. Journal of the
Royal Society of Western Australia 63:79-92.



Journal of the Royal Society of Western Australia, 80(3), September 1997

Abbott T & Watson JR 1978 The soils, flora, vegetation and
vertebrate fauna of Chatham Island, Western Australia.
Journal of the Royal Society of Western Australia 60:65-70.

Beard JS 1980 A new phytogeographic map of Western
Australia. Western Australian Herbarium Research Notes
3:37-58.

Beard ]S 1981 Vegetation of Western Australia. 1:1 000 000
Series. Swan. University of Western Australia, Perth.

Beard JS 1990 Plant Life of Western Australia. Kangaroo
Press, Sydney.

Bindon P 1997 Aboriginal people and granite domes. Journal
of the Royal Society of Western Australia 80:173-179.

Brooker MG & Margules CR 1996 The relative conservation
value of remnant patches of native vegetation in the
wheatbelt of Western Australia: [. Plant diversity. Pacific
Conservation Biology 2:268-278.

Brown R 1810 Prodromus Florae Novae Hollandiae et insulae
Van-Diemen exhibens characteres plantarum quas annis
1802-1805. Taylor, London.

Burgman MA 1987 An analysis of the distribution of plants
on granite outcrops in southern Western Australia using
Mantel tests. Vegetatio 71:79-86.

Bussell JD & James SH 1997 Rocks as museums of
evolutionary processes. Journal of the Royal Society of
Western Australia 80:221-229.

Diels L. 1906 Die Pflanzenwelt von West-Australien sudlich des
Wendekreises. Englemann, Leipzig.

Dixon KW 1994 Towards integrated conservation of Australian
endangered plants - the Western Australian model.
Biodiversity and Conservation 3:148-159.

Erickson R 1969 The Drummonds of Hawthornden. Lamb
Paterson, Perth.

Erickson R, George AS, Marchant NG & Morcombe MK 1973
Flowers and Plants of Western Australia. Reed Books,
Chatswood, NSW.

Gaff DF 1981 The biology of resurrection plants. In: The
Biology of Australian Plants (eds JS Pate & A] McComb).
The University of Western Australia Press, Nedlands, 114-
146.

Grant V 1981 Plant Speciation. Colombia University Press, New
York.

Green JW 1985 Census of the Vascular Plants of Western
Australia. Western Australian Herbarium, Department of
Agriculture, Perth.

Hopper SD 1979 Biogeographical aspects of speciation in the
south west Australian flora. Annual Review of Ecology
and Systematics 10:399-422.

Hopper SD 1981 Honeyeaters and their winter food plants on
granite rocks in the central wheatbelt of Western Australia.
Australian Wildlife Research 8:187-97.

Hopper SD 1992 Patterns of diversity at the population and
species levels in south-west Australian mediterranean
ecosystems. In: Biodiversity of Mediterranean Ecosystems in
Australia (ed R] Hobbs). Surrey Beatty & Sons, Sydney, 27-
46.

Hopper SD 1995 Evolutionary networks: natural hybridization
and its conservation significance. In: Nature Conservation 4:
the Role of Networks (eds DA Saunders, JL Craig & EM
Mattiske). Surrey Beatty & Sons, Chipping Norton, NSW, 51-
66.

Hopper SD 1997 An Australian perspective on plant
conservation biology in practice. In: Conservation Biology
for the Coming Decade (eds PL Fiedler & P Kareiva).
Chapman & Hall, New York. In press.

Hopper SD & Burgman MA 1983 Cladistic and phenetic
analyses of phylogenetic relationships among populations of
Eucalyptus caesia. Australian Journal of Botany 31:161-172.

Hopper SD, Harvey MS, Chappill JA, Main AR & Main BY 1996
The Western Australian biota as Gondwanan Heritage - a

149

review. In: Gondwanan Heritage: Past, Present and Future of
the Western Australian Biota (eds SD Hopper, JA Chappill,
MS Harvey & AS George). Surrey Beatty & Sons, Chipping
Norton, NSW, 1-46.

Hopper SD, van Leeuwen S, Brown AP & Patrick S 1990
Western Australia’s Endangered Flora. Department of
Conservation and Land Management, Perth.

Houle G 1990 Species-area relationship during primary
succession in granite outcrop plant communities. American
Journal of Botany 77:1433-1439,

James SH 1965 Complex hybridity in Isotoma petraca 1. The
occurrence of interchange heterozygosity, autogamy and a
balanced lethal system. Heredity 20:341-53.

Keighery GJ 1995 How many weeds? In: Invasive Weeds and
Regenerating Ecosystems in Western Australia (ed G Burke).
Institute of Science & Technology Policy, Murdoch
University, Perth, 8-12.

Maiden JH 1909 Records of Western Australian Botanists.
Journal of the Western Australian Natural History Society
2:5-26.

Main BY 1967 Between Wodjil and Tor. Jacaranda Press,
Brisbane, and Landfall Press, Perth.

Main BY 1997 Granite outcrops: A collective ecosystem. Journal
of the Royal Society of Western Australia 80:113-122.

Marchant NG 1973 Species diversity in the south-western flora.
Journal of the Royal Society of Western Australia 56:23-30.

Mares MA 1997 The geobiological interface: Granitic outcrops
as a selective force in mammalian evolution. Journal of the
Royal Society of Western Australia 80:131-139.

Moran GF & Hopper SD 1983 Genetic diversity and the insular
population structure of the rare granite rock species,
Eucalyptus caesia Benth. Australian Journal of Botany 31:161-
172.

Myers JS 1997 Geology of granites. Journal of the Royal Society
of Western Australia 80:87-100.

Newbey KR & Hnatiuk RJ 1985 Vegetation and flora. In: The
Biological Survey of the Eastern Goldfields. Part 3. Jackson-
Kalgoorlie Study Area. Records of the Western Australian
Museum Supplement 23:11-38.

Newbey KR, Keighery GJ & Hall NJ 1995 Vegetation and flora. In:
The Biclogical Survey of the Eastern Goldfields. Part 11.
Boorabbin-Southemn Cross Study Area. Records of the Western
Australian Museum Supplement 49:17-30.

Ohlemiiller R 1997 Biodiversity patterns of plant communities
in shallow depressions on Western Australian granite
outcrops (inselbergs). Diplomarbeit zur Erlangung des
Grades eines Diplom-Biologen, University of Bonn.

Ornduff R 1986 Comparative fecundity and population
composition of heterostylous and non-heterostylous species
of Villarsia (Menyanthaceae) in Western Australia. American
Journal of Botany 73:282-286.

Ornduff R 1987 Islands on islands: plant life on the granite
outcrops of Western Australia. Harold L. Lyon Arboretum
Lecture Number Fifteen. University of Hawaii Press,
Honolulu.

Ornduff R 1996 An unusual floral monomorphism in Villarsia
(Menyanthaceae) and its proposed origin from distyly. In:
Gondwanan Heritage: Past, Present and Future of the
Western Australian Biota (eds SD Hopper, JA Chappill, MS
Harvey & AS George). Surrey Beatty & Sons, Chipping
Norton, INSW, 212-222.

Pate }.S & Dixon KW 1982 Tuberous, Cormous and Bulbous
Plants. The University of Western Australia Press, Nedlands.

Piggott PJ & Sage LW 1997 Remnant fegetation, priority flora
and weed invasions at Yilliminning Rock. Journal of the
Royal Society of Western Australia 80:201-208,

Pignatti E & Pignatti S 1994 Centrolepidi-Hydrocotyletea alatae, a
new class of ephemeral communities in Western Australia.
Journal of Vegetation Science 5:55-62.



Journal of the Royal Society of Western Australia, 80(3), September 1997

Porembski S, Brown G & Barthlott W 1995 An inverted
latitudinal gradient of plant diversity in shallow depressions
on Ivorian inselbergs. Vegetatio 117:151-163.

Porembski S, Seine R & Barthlott W 1997 Inselberg vegetation
and the biodiversity of granite outcrops. Journal of the
Royal Society of Western Australia 80:193-199.

Sampson JF, Hopper SD & James SH 1988 Genetic diversity and
the conservation of Eucalyptus crucis Maiden. Australian
Journal of Botany 36:447-460.

Schweinfurth U 1978 Beobachtungen an exponierten Standorten
der sudwestaustralischen Kuste. Bot. Jahrb. Syst. 99:168-187.

Smith GG 1962 The flora of granite rocks of the Porongurup
Range, South Western Australia. Journal of the Royal
Society of Western Australia 45:18-23.

Stace HM 1995 Protogyny, self-incompatibility and pollination
in Anthocercis gracilis (Solanaceae). Australian Journal of
Botany 43:451-459.

Stoneburner A, Wyatt R, Catcheside DG & Stone IG 1993

Census of the mosses of Western Australia. The Bryologist
96:86-101.

Stoneburner A & Wyatt R 1996 Ecological and
phytogeographical characteristics of the mosses of Western
Australia. In: Gondwanan Heritage: Past, Present and Future
of the Western Australian Biota (eds SD Hopper, JA
Chappill, MS Harvey & AS George). Surrey Beatty & Sons,
Chipping Norton, NSW, 109-119.

Walters TW & Wyatt R 1982 The vascular flora of granite
outcrops in the Central Mineral Region of Texas. Bulletin of
the Torrey Botanical Club 109:344-364.

Wardell Johnson G & Williams M 1996 A floristic survey of the
Tingle Mosaic, south-western Australia: applications in land
use planning and management. Journal of the Royal Society
of Western Australia 79:249-276.

Wyatt R 1997 Reproductive ecology of granite outcrop plants
from the south-eastern United States. Journal of the Royal
Society of Western Australia 80:123-129.

Appendix 1

Alphabetical list of Western Australian plants (vascular and cryptogams combined) represented by specimens in the Western
Australian Herbarium and for which habitat descriptions on labels included the words “granite outcrop”.

List is current to 28 May 1996, from the WAHERB database of 413 000 specimens collected from all habitats throughout W A. Nomenclature
follows Green (1985) and subsequent amendments included in the Western Australian Herbarium's WACENSUS database. Taxa are listed
alphabetically by generic, specific and infraspecific names, with entry concluded by family name. Numbers are those assigned to vascular
plant families as in Green (1985). Taxa who's family names are preceded by a letter rather than a number are cryptogams as follows: B - moss
(bryophyte); H - liverwort (hepatic); L - lichen; F - macrofungus. Uncertainty as to taxonomic delimitation is given by aff, sp, 2, “unsorted”,
sens. laf.,, or phrase name (e.g. Form “n’, or “walyahmoningensis”. Well-delimited but unpublished taxa are identified by ms (for manuscript
name). Full authorship of all names, published and unpublished, is given in Green (1985) and subsequent amendments included in

WACENSUS.

Acacia aciphylla 163 Mimosaceae

Acacia acuaria 163 Mimosaceae

Acacia acurunata subsp acuminata ms 163 Mimosaceae
Acacia acutata 163 Mimosaceae

Acacia aff cyperophylla 163 Mimosaceae

Acacia aff rhodophloia 163 Mimosaceae

Acacia andrewsii 163 Mimosaceae

Acacia aneura var aneura 163 Mimosaceae

Acaciq aphylla 163 Mimosaceae

Acacia applanata 163 Mimosaceae

Acacia assimilis subsp assmilis 163 Mimosaceae

Acacia ayersiana var latifolia 163 Mimosaceae

Acacia browniana var browniana (typical variant) 163 Mimosaceae
Acacia browniana var obscura 163 Mimosaceae

Acacia cochlearts 163 Mimosaceae

Acacia conniana 163 Mimosaceae

Acacia constablei 163 Mimosaceae

Acacia coolgardiensis subsp coolgardiensis 163 Mimosaceae
Acacia coolgardiensis subsp effusa (Pedunculate variant) 163 Mimosaceae
Acacia costimana 163 Mimosaceae

Acacia cowaniana 163 Mimuosaceae

Acacia cracentis ms 163 Mimosaceae

Acacwu crenulata ms 163 Mimosaceae

Acacia cuncifolia ms 163 Mimosaceae

Acacia cyclops 163 Mimosaceae

Acacia denticulosa 163 Mimosaceae

Acacia drunzmmondii subsp elegans Porongurup vanant (R] Cumm ms) 163 Mimosaceae
Acacua ephedrowdes 163 Mimosaceae

Acacia ericifolia 163 Mimosaceae

Acaci extensa 163 Mimosaceae

Acacia fauntlerow 163 Mimosaceae

Acacia flavipila var flizipila 163 Mimosaceae

Acacia graniticola ms 163 Mimosaceae

Acacia hastidata 163 Mimosaceae

Acaca lenubeles 163 Mimosaceae

Acacia heterochta subsp heteroclita ms 163 Mimosaceae
Acacia heteroclita subsp valida ms 163 Mimosaceae

Acacia huegelii 163 Mimosaceae
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Acacia jennerae 163 Mimosaceae

Acacia jibberdingensis 163 Mimosaceae

Acacia lasiocalyx 163 Mimosaceae

Acacia leptopetala 163 Mimosaceae

Acacia leptostachya 163 Mimosaceae

Acacia ligulata 163 Mimosaceae

Acacia mophylla 163 Mimosaceae

Acacia httorea 163 Mimosaceae

Acacia lysiphloia 163 Mimosaceae

Acacia mennthophora 163 Mimosaceae

Acacia merrallii 163 Mimosaceae

Acacia nucrobotrya 163 Mimosaceae

Acacia monticola 163 Mimosaceae

Acacia nudtisiligua 163 Mimosaceae

Acacia myrtifolia 163 Mimosaceae

Acacia olgma 163 Mimosaceae

Acacig pramn 163 Mimosaceae

Acacia pravefolta 163 Mimosaceae

Acaca pulehella subsp pulchella 163 Mimosaceae
Acacia pulchella var goadbyi 163 Mimosaceae
Acacta puncticulala ms 163 Mimosaceae
Acacia ramulosg 163 Mimosaceae

Acacia redolens 163 Mimosaceae

Acacia restiacea 163 Mimosaceae

Acacu rigens 163 Mimosaceae

Acacia saligna 163 Mimuosaceae

Acacia scleroclada 163 Mimosaceae

Acacia sexsilispica 163 Mimosaceae

Acacia sp 163 Mimosaceae

Acacia sp P58 (BR Maslin 3625) 163 Mimosaceae
Acacia sp P94 (JS Beard 6178) 163 Mimosaceae
Acacia stenoptera 163 Mimosaceae

Acacia stewardit 163 Mimosaceae

Acacta subcaerudea 163 Mimosaceae

Acacia subflexuosa subsp subflexuosa 163 Mimosaceae
Acaen tarculensis 163 Mimosaceae

Acacia tetragonophylla 163 Mimosaceae

Acacia trachycarpa 163 Mimosa ceae
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Acacia tratmantana 163 Mimosaceae

Acacia trigonoplylla 163 Mimosaceae

Acacin tnptycha 163 Mimosaceae

Acacia urophylla 163 Mimosaceae

Acacia verricula 163 Mimosaceae

Acacia viscifolia 163 Mimosaceae

Acacia willdenownana 163 Mimosaceae

Acacia 7 glaucissima 163 Mimosaceae

Acacia ? quadrimargmea 163 Mimosaceae

Acacia Sect Plurt (microneurae, terete) 163 Mimosaceae
Acarospora citrmn L Acarpsporaceae

Acaulon integrifoliunm B Pottiaceae

Actmobole oldfieldiana 345 Asteraceae

Actinotus leucocephalis 281 Apraceae
Adenanthos obovatus 04 Proteaceae

Agaricus sp F Agarncaceae

Agams hypericifolia 273 Myrtaceae

Agonis linearifolia 273 Myrtaceae

Agonis marginata 273 Myrtaceae

Agonis parviceps 273 Myrtaceae

Agrostocrinum scabrim 054F Anthericaceae
Alra cupaniana 031 Foaceae

Allocasuarina campestris 070 Casuarinaceae
Allocasuarina decussata 070 Casuarinaceae
Allocasuarina erwchlamys subsp grossa 070 Casuarinaceae
Allocasuarma huegeliana 070 Casuarinaceae
Allocasuarina humilis 070 Casuannaceae
Allocaswarina thuyendes 070 Casuarinaceae
Aliocasuaring trichodon 070 Casuarinaceae
Alyogyne hakeifolir 221 Malvaceae

Alyogyne huegelii var livegelin ms 221 Malvaceae
Alyogyne huegelii var wrayae ms 221 Malvaceae
Alyogyne pinontana 221 Malvaceae

Amamita sp F Amanitaceae

Amaranthus mitchelli 106 Amaranthaceae
Amaranthus pallidiflorus 106 Amaranthaceae
Anaranthus sp (Silent Grove) RIC 6532 106 Amaranthaceae
Amperea simulans 185 Euphorbiaceae
Anphipogon caricius 031 Poaceae

Amyeria gibberuda var tatei 097 Loranthaceae
Anagallis arvensis 293 Primulaceae

Anarthra prolifera 039 Restionaceac

Andersonia aff aunculata 283 Epacndaceae
Andersonia aff lelmanmana 288 Epacridaceae
Andersonia aristata 288 Fpacridaceae
Andersonia lehmanmana 288 Epacridaceae
Andersonia parvifolia 288 Epacridaceae
Andersonia sp 288 Epacnidaceae

Andersona sprengelioides 288 Epacnidaceae
Anguanthus tomentosus 345 Asteraceae
Authocercis anisantha subsp anmsantha 315 Solanaceae
Anthocercis genistondes 313 Solanaceae
Anthocercis gracilis 313 Salanaceac

Anthocercis littorea 315 Solanaceae

Aunthocercis viscosa subsp caudata 315 Solanaceae
Anthocereis viscosa subsp wiscosa 315 Solanaceae
Antlirus sp F Clathraceae

Aphelia brizula 040 Centrolepidaceae

Aplielia cyperoudes 040 Centrolepidaceae

Aphelia nutans 040 Centrolepidaceac

Aristida contorta 031 'oaccae

Arthropodium curvipes 054F Anthericaceae
Arthropodium dyeri 054F Anthericaceae
Asplewium acthiopicum 011E Aspleniaceae
Asplenuon flabellifolinm 011E Aspleniaceae
Astartea ambigua 273 Myrtaceae

Astartea fasaicularis 273 Myrtaceae

Astartea sp Mt Johnston (AR Annels 5645) 273 Myrtaceae
Asterella drummondn H Hepaticae

Asterolasia pallida subsp “unsorted” 175 Rutaceae
Astroloma cilintum 288 Epacridaceae

Astroloma epacridis 288 Epacridaceae

Astroloma pallidum 288 Epacridaceae

Astroloma prostratum 288 Epacridaccae
Astroloma serratifolum 288 Epacridaceae
Astroloma sp 288 pacridaceac

Baeckea "walyahmoningensis” 273 Myrtaceae
Baeckea behrii 273 Myrtaceae

Baeckea camphorosmae 273 Myrtaceae

Baeckea crispiflora 273 Myrtaceae
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Baeckea crisprflora ms 273 Myrtaceae

Baeckea mardviin 273 Myrtaceae

Baeckea margarethae 273 Myrtaceae

Baeckea margarethae ms 273 Myrtaceae

Baeckea polyandra 273 Myrtaceae

Baeckea recirva ms 273 Myrtaceae

Baeckea sp Paynes Find (S Patrick 1095) 273 Myrtaceae
Baeckea tenturamen 273 Myrtaceae

Baeckea tetragona 273 Myrtaceae

Banksia seminuda subsp renianans 090 Proteaceae
Banksia verticillata 090 Proteaceac

Barbula calycina B Pottiaceac

Barbula crimata B Pottiaceae

Bartsia trixayo 316 Scrophulanaceae

Beaufortia empetrifolia 273 Myrtaccae

Beautortia mcara 273 My riaceae

Beaufortia schavers 273 Myrtaccae

Blennospora drummiondu 345 Asteraceae
Boroma albiflora 175 Rutaceae

Boroma alguda 175 Rutaceae

Boronia busselliana 175 Rutaceac

Boronia coernlescens subsp “unsorted” 175 Rutaceae
Boronia crassifolia 175 Rutaceae

Boronia crenulata var “unsorted” 175 Rutaceae
Boronia crenulata var crenulata 175 Rutaceae
Boronia defoltata 175 Rutaceae

Boronia gracilipes 175 Rutaceac

Boronia inornata subsp mornata 175 Rutaceae
Boronia sp 175 Rutaceae

Boronia subsessilis 175 Rutaceae

Boronia tetrandri 175 Rutaceac

Borya constricta (054F Anthericaceae

Borya constricta F Anthericaceae

Borya laciniata 054F Anthericaceae

Borya longiscapa 054F Anthericaceae

Borya nitida 034F Anthenicaccae

Borya scirpordea 054F Anthenicaceae

Borya sphacrocephala 054F Anthericaceae

Borya sphaeracephala sens lat 0541° Anthericaceae
Bossiara dentata 163 Papilionaccae

Bossiaea eriocarpa 165 Papilionaceae

Bossiaea linophylla 165 Papilionaccae
Brachychiton yrandiflorus 223 Sterculiaceae
Brachycliton gregory 223 Sterculiaceae
Brachymenium preissianum B Brvaceae
Brachyscome ciliars 343 Asteraceae
Brachysconte ibersdifolia 345 Asteraceae
Brachyscome perpusilla 345 Asteraceae
Brachyscome sp 345 Asteraceae

Breutelia affinis B Bartramiaceae

Briza maxima 031 Poaceae

Briza minor 031 Poaceae

Bronius rubens 031 Poaceae

Bruchia brevipes B Dicranaceae
Bryuntargenteurn B Bryaceae

Bryun billardiert B Bryaceae

Bryum caespiticium B Bryaceac

Bryum campylothecium B Bryaceae

Bryum capillare B Brvaceae

Bryum clieelii B Bryaceac

Brywm chirysoneuron B Bryaceae

Bryum dichotomum B Bryaceae

Bryum pachytheca B Bryaceae

Bryum sp B Catcheside B Brvaceae

Bryu m fOVqL![’SCFHS B Bryaccae

Bulbie semibarbata 054G Asphodelaccae
Burchardia mult:flora 054] Colchicaceae
Bursaria occidentalis 152 Pittosporaceae

Caesia micrantha 054F Anthericaccae

Caladenia attingens subsp attingens ms 066 Orchidaceae
Caladenia attingens subsp gracillima ms 066 Orchidaceae
Caladenia bremisura ms 066 Orchidaceae
Caladenia brownn ms 066 Orchidaceae
Caladenia caesarca subsp marthma ms 066 Orchidaceae
Caladenia carsarea subsp transiens ms 066 Orchidaceae
Caladena citring ms 066 Orchidaceae

Caladenia denticulata 066 Orchidaceae
Caladenia dilatata dilatata 066 Orchidaceae
Caladenia dimidia ms 066 Orchidaceae
Caladenia discoidea 066 Orchidaceae
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Caladenia doutchiae 066 Orchidaceae
Caladenia exstans ms 066 Orchidaceae
Caladema falcata 066 Orchidaceae
Caladenia filifera 066 Orchidaceae
Caladema fluccida subsp flaccida ms 066 Orchidaceae
Caladenia flaccida subsp pulchra ms 066 Orchidaceae
Caladenia flava subsp flava ms 066 Orchidaccae
Caladeni flava subsp waculita ms 066 Orchidaceae
Caladenta flava subsp sylzestris ms 066 Orchidaceae
Caladenia footeana ms 066 Orchidaceae

Caladema granitora ms 066 Orchidaceae

Caladema heberleana ms 066 Orchidaceae

Caladenia hirta subsp rosea ms 066 Orchidaceae
Caladertia hoffmanti subsp graniticola ms 066 Orchidaceae
Caladenia incensa ms 066 Orchidaceae

Caladema incrassuta ms 066 Orchidaceae

Caladema infundibularis 066 Orchidaceae

Caladema integra 066 Orchidaceae

Caladena latifolia 006 Orchidaceae

Caladenia lobata Q66 Orchudaceae

Caladenia lougicauda subsp clivicola ms 066 Orchidaceae
Caladenia longicauda subsp eminens ms 066 Orchidaceae
Caladenia longicanda subsp longicanda ms 066 Orchidaceae
Caladenia longicanda subsp rigidula ms 066 Orchidaceae
Caladema longiclavata 066 Orchidaceae

Caladenia macrostylis 066 Orchidaceae

Caladema marginata 066 Orchidaceae

Caladenia microchila ms 066 Orchidaceae

Caladenia multiclavia 066 Orchidaceae

Caladenia nivalis ms 066 Orchidaceae

Caladenta pachychila ms 066 Orchidaceae

Caladenia pendens ms 066 Orchidaceae

Caladenia pholcoidea ms 066 Orchidaceae

Caladenia polychroma ms 066 Orchidaceae

Caladenia radialis 066 Orchidaceae

Caladenia reptans subsp impensa ms 066 Orchidaceae
Caladenia reptans subsp reptans ms 066 Orchidaceae
Caladenia rhomboidifornis 066 Orchidaceae

Caladenia roei 066 Orchuidaceae

Caladenia saccharata 066 Orchidaceae

Caladenia serotma ms 066 Orchidaceae

Caladenia sigmordea 060 Orchidaceae

Caladerna splendens ms 066 Orchidaceac

Calaieria hiemalis ms 066 Orchidaceae

Caladenia horistes ms 066 Orchidaceae

Caladenia pendens subsp pendens ms 066 Orchidaceae
Caladenia remota subsp remota ms 066 Orchidaceae
Caladerna pendens subsp talbotii ms 066 Orchidaceae
Caladera voighi ms 066 Orchidaceae

Calandrima calyptrata 111 Portulacaceae

Calandrima ptychosperma 111 Portulacaceae
Calectasia grandiflora 054C Dasypogonaceac
Callitriche stagnalis 186 Callitrichaceae

Callitnis glaucophylla 018 Cupressaccae

Callitns preissn subsp “unsorted” 018 Cupressaceae
Calocephalus midltiflories 345 Asteraceae

Caloplaca sp 1. Teloschistaceae

Calothamnus quadnfidus var “unsorted” 273 Myrtaceae
Calothamnus quadrifidus var Esperance Distnct (AE Orchard 1676) 273 Myrtaceae
Calothamnus rupestris 273 Myrtaceae

Calothamnus schauer 273 Myrtaceae

Calathamnns sp 273 Myrtaceae

Calothamnus tuberosus 273 Myrtaceae

Calothantnus ollosus 273 Myrtaceae

Calycopeplus paucifolius 185 Euphorbiaceae

Calytriv acutifoha 273 Myrtaceae

Calytnx angulata 273 Myrtaceae

Calytrix decandra 273 Myrtaceae

Calytrix depressa 273 Myrtaceae

Calytnx fraser 273 Myrtaceae

Calytrix glutinosa 273 Myrtaceae

Calytrix leschenavldtu 273 Myrtaceae

Calytrix tetragona 273 Mvrtaceae

Campylopus australts B Dicranaceac

Campylopus bicolor B Dicranaceae

Campylopus flindersin B Dicranaceae

Campylopus introflexus B Dicranaceae

Carpobrotus aequtlaterus 110 Aizoaceae

Cassytha glabella forma dispar 131 Lauraceae
Cassytha racemosa 131 Lauraceae
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Centaurivm erythraea 303 Gentianaceae

Centauriun sp 303 Gentianaceae

Centranths ruber 334 Valenanaceace

Centrolepss alepyroides 040 Centrolepidaceae
Centrolepis anstata 040 Centrolepidaccae

Centrolepis drimmendiana 040 Centrolepidaceae
Centrolepts eremica 040 Centrolepidaceac

Centrolepis glabra 040 Centrolepidaceae

Centrolepis pilosa 040 Centrolepidaceae

Centrolepis polygyna 040 Centrolepidaceae

Centrolepis strigosa subsp rupestris 040 Centrolepidaceae
Centrolepis strigosa subsp rnpestnis ms 040 Centrolepidaceae
Centralepis strigosa subsp strngosa 040 Centrolepidaceae
Cephaloziella arctica subsp subantarctica H Cephaloziellaceae
Chamaesalla corynibosa var corymbosa 054F Anthericaceac
Chamaescilla corymbosa var latifolhia 054F Anthericaceac
Chamelaucium ciliatim 273 Myrtaceae

Chamelancivm flortferum ms 273 Myrtaceae
Chamelaucium floriferum subsp diffustim ms 273 Myrtaceae
Chamelaucium floriferum subsp flonferum ms 273 Myrtaceae
Chamelaucan forrestii 273 Myrtaceae

Chamelaucruu farrestii subsp forrestii ms 273 Myrtaceae
Chaelaucrum sp Yalgoo (Y Chadwick 1816) ms 273 Myrtaceae
Chamonitia sp £ Hymenogastraceae

Cheilanthes aff austrotenuifolia 007 Adiantaceae
Cheilanthes austroteniufolia 007 Adiantaceae

Cheilanthes distans 007 Adiantaceae

Cheilanthes lasioplndla 007 Adiantaceae

Cheilanthes sicber subsp siebert 007 Adiantaceae
Cherauthera filifolia var filifolia 152 Pittosporaceae
Chiloscyphus seniiteres H Geocalycaceae

Chioris truricata 031 Poaceae

Chonizandra enodis 032 Cyperaceae

Chorizema uciculare subsp aciculare 165 Papilionaceae
Charizema cordatim 165 Papilionaceae

Chorizema dicksomi 165 Papilionaceae

Chorizemia nervostan 165 Papilionaceae

Chonzema retrorsiin 165 Papilionaceae

Chrysocephalum apieulatum 345 Asteraceae
Chrysocephalien ramosissinim 345 Asteraceae
Chrysocephalum semicalvim 345 Asteraceae
Chthonocephalus pseudevax 345 Asteraceae

Cladia aggregata L Cladiaceae

Cladia ferdinaudn 1. Cladiaceae

Cladwa sullivann 1. Cladiaceae

Cladoma capntellata 1. Cladonuaceae

Clematicissus angustissima 216 Vitaceae

Clematis pubescens 119 Ranunculaceae

Cleone tetrandra var tetrandra 137 A Capparaceae
Cleone uncifera 137 A Capparaceae

Coccocarpia erythroxili [ Coccocarpiaceae
Cochlospermuni gillivraei 241 Cochlospermaceae
Comesperma culymega 183 Polygalaceae

Comesperma confertum 183 Polygalaceac

Cowresperma integernitium 183 Polygalaceae

Comespermua spinosum 183 Polygalaceae

Comesperma volubile 183 Polygalaceae

Commersonia crispa 223 Sterculiaceae

Conospermun caerileum 090 Proteaceae

Conostulis aculeata subsp aculeata 055 Haemodoraceae
Conostulis bealiana 055 Haemodoraceae

Conastuhs prolifera D55 Haemodoraceae

Couostyhs setigera 055 Haemodoraceae

Conpstylis setigera subsp setigera 055 Haemodoraceae
Conastylts setosq 055 Haemodoraceae

Carchorus elachocarpues 220 Tiliaceae

Corybas recurous 066 Orchidaceae

Cotulu corongpifolia 345 Asteraceae

Cotula cotulvides 335 Asteraceae

Craspedia variabilis 345 Asteraccae

Crassula colorata var acuminata 149 Crassulaceae
Crassula decumbens var decumbens 149 Crassulaceae
Crassula exserta 149 Crassulaceae

Crassula natans var muinus 149 Crassulaceae

Crassila pedicellosa 149 Crassulaceac

Crassula pedunculars 149 Crassulaceae
Crassula siberiana subsp teframera 149 Crassulaceae
Crassula sp 149 Crassulaceae
Crossidinm davidar B Pottiaceae
Crotalaria sp 165 Papilionaccae
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Cryptandra arbutiflora var arbutiflora 215 Rhamnaceae
Cryptandra congesta 215 Rhamnaceae

Cryptandra pungens 215 Rhamnaceae

Cryptandra wilsonu 215 Rhamnaceae

Cryptostylts ovata 066 Orchidaceae

Cuscuta epithynnim 307A Cuscutaceae

Cyanicula amplexans ms 066 Orchidaceae

Cyanicula ashbyae ms 066 Orchidaceae

Cyanicula caerulea subsp apertala ms 066 Orchidaceae
Cyanicula defornns ms 066 Orchidaceae

Cyanicula fragrans ms 066 Orchuid aceae

Cyanicula gentmata ms 066 Orchidaceae

Cyanicula sericea ms 066 Orchidaceae

Cycas priunosa 016 Cycadaceae

Cynoglossum australe var "unsorted” 310 Boraginaceae
Cyperus centralis 032 Cyperaceae

Cuperus cunninghamu subsp cunninghamii 032 Cyperaceae
Cyperus tenellus 032 Cyperaccae

Cyphanthera microphylfa 315 Solanaceae

Cyrtostyls huegelit var 066 Orchidaceae

Cyrtostylis robusta reniformis 066 Orchidaceae
Dampicra alata 341 Goodeniaceae

Dampiera altissima 341 Goodenaceae

Damprera fasciculata 341 Goodeniaceae

Dampiera haematotricha subsp dura 341 Goodeniaceae
Dampiera lavandulaceae 341 Goodeniaceae

Dampiera linearis 341 Goodeniaceae

Dampiera sp 341 Goodemaceae

Dampiera stenostachya 341 Goodeniaceae

Danthonia caespitosa 031 Poaceae

Danthoma sp 031 Poaceae

Darwima citniodora 273 Myrtaccae

Darwmnia diosmordes 273 Myrtaceae

Darwetnia thymoides 273 Myrtaceae

Darwinia vestita 273 Myrtaceae

Daucus glochidiatus 281 Apraceae

Daviesia benthamii subsp acartthoclona ms 165 Papilionaceae
Daviesia croniniana 165 Papilionaccae

Daviesia decurrens 165 Papilionaceae

Daviesia horrida 165 Papilionaceae

Daviesia nicrassata subsp rezersifelia 165 Papilionaceae
Daviesia inflata 165 Papilionaceae

Desmatodon convolutus B Pottiaceae

Desmatodon recurvatus B Pottiaccae

Desmatodon sp nov. X B Potbaceae

Desniocladus aspera ms 039 Restionaceae

Dichondra repens 307 Convolvulaceae

Dichopogon capillipes DS4F Anthericaceae
Dicranoloma diaphanonsurunt B Dicranaceae
Didymodon torquatus B Pottiaceae

Drigitaria brownit 031 Poaceae

Dillwynia sp A Perth Flora (R Coveny 8036) 165 Papilionaceae
Dioscorea hastifolia 039 Dioscoreaccae

Diplocyclos palmatus 337 Cucurbitaceae

Diplolaena andrewsii 175 Rutaceae

Diplolaena gramtticola ms 175 Rutaccae

Diplolacna microcephala 175 Rutaceae

Diplolacna veluting ms 175 Rutaceae

Diploschistes sp L Thelotremataccae

Diuris aff longifolia 066 Orchidaceac

Diuris brumalis 066 Orchidaceae

Dinris conspicillata 066 Orchidaccae

Diuris laevis 066 Orchidaceac

Diuns laxiflora 066 Orchidaceae

Diuris longifolia 066 Orchidaceae

Diurts maculata 066 Orchidaceae

Diuns picta 066 Orchudaceae

Druris puichella 066 Orchudaceae

Duuris recuroa 066 Orchidaceae

Diuns setacea 066 Orchudaceae

Dodonaea bursarfolin 207 Sapindaceae

Dodonaea caesprtesa 207 Sapindaceae

Dodonaea ceratocarpa 207 Sapindaceae

Dodonaea inacquifolia 207 Sapindaceae

Dodonaen lobulata 207 Sapindaceae

Dodonaca nucrozyga var acrolabata 207 Sapindaceac
Dodoniaea petiolan's 207 Sapindaceae

Dodonaea prmifolia 207 Sapindaceae

Dodonaea ptarmicaefolia 207 Sapindaceae

Dodonaea stenozyga 207 Sapindaceae

Dodonaea viscosa subsp angustissima 207 Sapindaceae
Dodonaea viscosa subsp mucronata 207 Sapindaceae
Dodonaea viscosa subsp spatulata/angustissima 207 Sapindaceae
Dodonaea viscosa subsp spatulata 207 Sapindaceae
Drakonorchus barbarossa ms 066 Orchidaceae
Drakonorclus drakeordes ms 066 Orehidaceae
Drakonorchus mesocera ms 066 Orchidaceae

Drosera andersomana 143 Droseraceae

Draosera bulbosa subsp bulbosa 143 Droseraceae

Drosera erythrogyne 143 Droseraceae

Drosera gigantea subsp gigantea 143 Droseraceae

Drosera glandithigera 143 Droseraceae

Drosera heterophylla 143 Droseraceae

Drosera leucoblasta 143 Droseraceae

Drosera lowrier 143 Droseraccae

Drosera macrantha subsp macrantha 143 Droseraceae
Drosera menztest 143 Droseraceae

Drosera menziesti subsp menziesii 143 Droseraceae
Drosera menziesii subsp penicillans 143 Droseraceae
Draosera microphylla 143 Droseraceae

Drosera peltata 143 Droseraceac

Drosera ramellosa 143 Droseraceac

Drosera sp 143 Droseraceae

Drosera stolonmifera 143 Droseraceae

Drosera stolemfera subsp ruptcola 143 Droseraceae
Drosera stolomifera subsp stolomfera 143 Droseraceae
Drosera sublnrtella subsp moorei 143 Droseraceae

Drosera sublurtefla subsp subhirtella 143 Droseraceae
Dryandra arniata 090 Proteaceae

Dryandra anmata var armata 090 Proteaceae

Dryandra cuneata 090 Proteaccae

Dryandra nivea subsp nivea ms 090 Proteaceae

Dysphania glomulifera subsp ervmaea 105 Chenopodiaceae
Eccremidium arcuatum B Ditnichaceae

Eccremidium pulchelham B Ditrichaceae

Ecdetocolea monostachya 039 Restionaceae

Elatine gratiolowdes 235 Elatinaceae

Elythranthera brunonis 066 Orchidaceae

Elythranthera emarginata 066 Orchidaceae

Enchylaena tomentosa var tomentosa 105 Chenopodiaceae
Endocarpon sp {crassisporum vel macrosporum) L Verrucariaceae
Ephebe lanata L Lichinaceae

Ephemerum cristatum B Ephemeraceae

Lremophila eltermfolia 326 Myoporaceae

Eremophila clarkei 326 Myoporaceae

Eremophila decipiens subsp “unsorted” 326 Myoporaceae
Eremophila deetpiens subsp deciprens ms 326 Myoporaceae
Eremophila deserti 326 Myoporaceae

Eremophila exilifolia 326 Myoporaceae

Eremophila forrestu subsp “unsorted” 326 Myoporaceac
Eremophila glabra subsp “unsorted” 326 Mvoporaceae
Eremophila glutinosa 326 Myoporaceac

Eremophila lehmanniana 326 Myoporaceae

Lremophila oldfieldii subsp angusiifolia ms 326 Myoporaceae
Lremophila oppusitifolia subsp angustifolia ms 326 Myoporaceae
Eremophila pachyphylla 326 Myoporaceae

Eremophila phullipsit 326 Myaporaceae

Eremophila platycalyx subsp platyealyx ms 326 Myoporaceae
Eremaphila scoparia 326 Myoporaceae

Eremophila serrilata 326 Myoporaceae

Eremophila sp 326 Mvoporaceae

Eriachne pulchella subsp pulchelta 031 Poaceae

Eriochilus dilatatus subsp dilatatus ms 066 Orchidaceae
Eriochilus dilatatus subsp multiflorus ms 066 Orchidaceae
Eriochilus dilatatns subsp undulatus ms 066 Orchidaceae
Eriochilus helonomos ms 066 Orchidaceae

Eriochilus pulchellus ms 066 Orchidaceae

Eriochilus scaber b6 Orchidaccae

Eriosternon brucer subsp brucer 175 Rutaceae

Eriostenon knearts 175 Rutaceae

Erodium cicufarium 167 Geraniaceae

Eucalyptus acies 273 Myttaceae

Eucalyptus aff Jane-pooler 273 Myrtaceae

Eucalyptus angulosa 273 Myrtaceae

Eucalyptus amchuaen 273 Myrtaceae

Eucalyptns aspratilis 273 Myrtaceae

Eucalyptus brachyphulla 273 Mynaceae

Eucalyptus brempes 273 Myrtaceae

Fucalyptus caesia subsp caesia 273 Myrtaceae

Eucalyptus calycogona var calycogona 273 Myriaceae
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Eucalyptus cornuta 273 Myrtaceae

Eucalyptus crucis subsp crucis 273 Myrtaceae
Eucalyptus cructs subsp lanceolata 273 Myrtaccae
Eucalyptus dectprens 273 Myrtaceae

Eucalyptus decipiens subsp adesniopliloia 273 Myrtaceae
Eucalyptus deciptens subsp chalara 273 Myrtaceae
Eucalyptus dorataxylon 273 Myrtaceae

Eucalyptus drummondii 273 Myrtaceae

Eucalyplus eremophila 273 Myrtaceae

Eucalyptus eremophila hybrid 273 Myrtaceae
Evcalyptus flocktomar 273 Myrtaceae

Eucalyptus gratiae 273 Mvrtaceae

Encaluptus incrassata 273 Myrtaceae

Eucalyptus msulans 273 Myrtaceae

Eucalyptus kruseana 273 Myrtaceae

Eucaluptus lemanna 273 Myrtaceac

Eucalyptus loxophleba subsp hissophloia 273 Myrtaceae
Eucalyptus niegacarpa 273 Myrtaccae

Eucalyptus melanoxylon 273 Myrtaceae

Eucalyptus orbifolia 273 Myrtaceae

Encalyptus patens 273 Myrtaceae

Eucalyptus petraea 273 Myrtaceae

Eucaluptus phaenophylla subsp interjacens 273 Myrtaceae
Eucalyptus pileata 273 Myrtaceae

Encalyptus polysciada 273 Myrtaceae

Eucalyptus prava ms 273 Myrtaceae

Eucalyptus salubris 273 Myrtaceae

Eucalyptus sheathiana 273 Myrtaceae

Lucalyptus sporadica subsp sporadica ms 273 Myrtaceae
Encalyptus suggrandis subsp ahpes 273 Myrtaceae
Eucalyptus suggrandis subsp biwing (PJW 588) 273 Myrtaceae
Eucalyptus tephrodes ms 273 Myrtaceae

Eucalyptus tetraptera 273 Myrtaceae

Euralyptus uncinata 273 Myrtaceae

Eucalyptus virgmae ms 273 Myrtaceae

Euphorbia coghlanii 185 Euphorbiaceae

Euphortia sp 183 Euphorbiaceae

Entaxia microphylla 165 Papilionaceae

Eutaxiz abavata 165 Papilionaceae

Ficus platypoda var mmor 087 Moraceae

Filago gallica 345 Asteraceae

Fumbristylts dichotora (descrt form} 032 Cyperaceae
Funbristyls neilsonu 032 Cyperaceae

Fissudens asplenioides B Fissidentaceae

Fissidens taylorii B Fissidentaceae

Fissidens vittatus B Fissidentaceae

Flavoparmelia haysomii 1. Parmeliaceae

Flavoparmelia nididota 1. Parmeliaceae

Fossombronia sp H Hepaticae

Funara apophysata B Funariaceae

Funaria helmsii B Funanaceae

Funarta producta B Funariaceae

Galerina sp F Cortinariaceae

Galiunt aparine 331 Rubiaceae

Gastrolobmm brawnn 165 Papilionaceae

Gastrolobum callistachys 163 Papilionaceae
Gastrolobiur calyemum 165 Papihionaceae
Gastrolobium involutum 163 Papilionaccae
Gastrolobunt lavtonn 165 Papilionaceae

Gastrolobium evalifolium 165 Papilionaceac
Gastrolobm parviflorum 165 Papilionaceae
Gastrololuum spuiostom var spiesum 165 Papilionaceae
Gastrolobium spinosum var trilobun 163 Papilionaceae
Genaplestumt nigricans 066 Orchidaccae

Genus sp 032 Cyperaceae

Genus sp 185 Euphorbiaceae

Genus sp Shannon ('G Wilson 1237B) ms 281 Apraceae
Gigaspermim repens B Gigaspermaceae

Ghischrocaryon aureum var “unsorted” 276 Haloragaceae
Glischrocaryon anrewn var angustifolium 276 Haloragaceae
Glischrocarwon aureum var auretn 276 Haloragaceae
Glischrocaryon flavescens 276 Haloragaceae
Ghschracaryon roer 276 Haloragaceae

Glischrocaryon sp 276 Haloragaccae

Glossostigma diandriom 316 Scrophulaniaceae
Glossostigma drunmondi 316 Scrophulanaceae
Glossostigrna sp 316 Scrophulariaceae

Glycine canescens 165 Papilionaceae

Glycine clandestina 165 Papilionaceac

Gnaphalwm indutum 345 Asteraceae
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Gnephosis temssima 345 Asteraccae
Gompholobuunt kmghtianur 165 Papilionaceae
Gompliolobium marginatum 165 Papilionaceae
Gompliolobitne polymorphum 165 Papilionaceae
Gomplolobuum venustum 165 Papilionaceae
Gonocarpus nodulesus 276 Haloragaceae
Gonocarpus pamenlatus 276 Haloragaceae
Gonocarpus scordiowdes 276 Haloragaceae
Gonocarpus sp 276 Haloragaceae

Goodenia affinis 341 Goodemaceae

Gooderia caernlea 341 Goodemaceae

Gooderna concinna 341 Goodeniaceae

Gawdera decursiva 341 Goodeniaceae

Guoodenia havilandii 341 Goodeniaceac

Guodera helmsii 341 Goodeniaccae

Goodera mcana 341 Goodeniaceae

Goodenia micrantha 341 Goodeniaceae

Gooderna mnelleriana 341 Goodeniaccae

Goodenia pulchella 341 Goodeniaceae

Goodema quadrilocularis 341 Goodeniaceae
Goodenia scapigera 341 Goodeniaceae

Goodema stenophylla 341 Goodeniaceae

Gouderma tripartita 341 Goodenuaceae

Gramtites intangendus 215 Rhamnaceae

Greviflea aff concinna 090 Proteaceae

Grevillea astericosa 090 Proteaceae

Grewdlea ipinnatifida 090 Proteaceae

Grevillea centristigma 090 Proteaceae

Grevillea christineae 090 Proteaceae

Greallen etrsufolia 090 Proteaceae

Gremllea conetmna subsp concinna 090 Proteaceae
Grevillea conctmna subsp lemarmana 090 Proteaceae
Grevdlea diversifolia subsp subtersericata 090 Proteaceae
Gremllea dolichopoda 090 Proteaceac

Greullea fuscolutea 090 Proteaccae

Grevillea granulosa 090 Proteaccae

Grevilea huegelii 090 Proteaceae

Gremllea leptobotrys 090 Proteaceae

Grevllea manglesii subsp manglesti 090 Proteaceae
Grewmllea nana subsp trana 090 Proteaccae
Greuillea paniculata (Form 'n’) 090 Proteaceae
Grevilfea paralfela 090 Proteaccac

Gremllea pauciflora subsp psiloplivlla 090 Proteaceae
Grevillea pityophylla 090 Proteaceae

Grevltea plurijuga 090 Proteaceae

Grevillea pulchella subsp pulchiella ms 090 Proteaceae
Grevillea rigida subsp rigida 090 Proteaceae
Greutllea tetrapleura 090 Proteaceae

Grevillea umbcliulata subsp umbellulata 090 Proteaceae
Grinmmia laerigate B Grimmiaceae

Guichenota macrantha 223 Stercuhiaceae
Gymnopilus sp I Cortinariaceae

Gyrostemon subnudus 108 Gyrostemonaceae
Haemodorm sparsifiorim 035 Haemodoraceae
Hakea arula 090 Proteaccae

Hakea clavata 090 Proteaceae

Hakea erinacea 090 Proteaceae

Hakea myrtoides 090 Proteaceae

Hakea ubliqua 090 Proteaccae

Hakea prostrata 090 Proteaceae

Hakea recurva 090 Proteaceae

Hukea sunveolens 090 Proteaceae

Hakea undulata 096 Proteaceae

Haloragodendron glandulosun: 276 Haloragaceae
Haloragodyndron racomusium 276 Haloragaceae
Hannafordia bissilly 223 Sterculiaceae

Hannafordia sp 223 Sterculiaceae

Helwtropumt tenaifolinm 310 Boraginaceae
Helipterum craspediordes 345 Asteraceae
Hehpterum heterasithun var mmor 345 Asteraceae
Hemuandra pungens 313 Lamiaceae

Henngena aff sericea 313 Lamiaceae
Henngenia tncana 313 Lamiaceac

Henngera podalyring 313 Lamiaceae

Henngema nigida 313 Lamiaceae
Hemugena sericea 313 Lamiaccae

Hemugema sp 313 Lamiaceae
Hemigena sp Albany (GJ Keighery 8712) 313 Lamiaceac
Henugenia sp Albany (G] Keigherv 8712) ms 313 Lamiaceae
Heterodea muellent L Heterodeaceae
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Heterodernua obscurata 1. Verrucariaceae
Heteropogon contortus 031 Poaceae
Hexagona aprania F Polyporaceae

Hibbertia acerosa 226 Dilleniaceae

Hibbertia aff gracilipes (glabrous carpels) 226 Dilleniaceae
Hibbertia aff gracilipes 226 Dilleniaceae
Hibbertia cunmnghamn 226 Dillentaceae
Hibbertia glomerosa 226 Dilleniaceae
Hibbertia gracilipes 226 Dilleniaceae
Hibbertia grarticola 226 Dilleniaceae
Hibberta hypericoides 226 Dillentaceae
Hibbertia mucronata 226 Dilleniaceae
Hibbertia pungens 226 Dilleniaceae

Hibbertia racemosa 226 Dillernaceae
Hibberta rhadiropoda 226 Dilleniaceae
Hibbertia rupicola 226 Dilleruaceae

Hibberta spicata 226 Dillenuaceae

Hibisens leptocladus 221 Malvaceae
Homalosciadizm homalocarpuent 261 Apiaceae
Hovea acanthoclada 165 Papilionaceae

Hovea pungens 165 Papilionaceae
Hyalochlamys globifera 345 Asteraceae
Hyalosperma glutmosunt subsp glutimosum 345 Asteraceae
Hyalosperma pusillum 345 Asteraceae
Hybanthus floribundus subsp floribundus 243 Violaceae
Hybanthus monopetalus 243 Violaceae
Hydrocotyle alata 281 Apiaceae

Hydrocotyle callicarpa 281 Apiaceae
Hydrocotyle diantha 281 Apiaceae
Huydrocotyle puberuln ms 281 Apiaceae
Hydrocotyle scutellifera 281 Apiaceae
Hypericum japenrcun 233 Clusiaceae
Hypocalymma angustifohum 273 Myrtaceae
Hypocalymma wrcinatune ms 273 Myrtaceae
Hypochaeris glabra 345 Asteraceae
Hypogyninia subphysedes . Hypogymniaceae
Hypoxis glabella var glabella 056A Hypoxidaceae
Hypoxis occidentabs var quadriloba 056 A Hypoxidaceae
Indigofera australis 165 I'apilionaceae
Indigofera monophylla 165 Papilionaceae
Ipomoea nil 307 Convolvulaceae

Ischyrodou lepturus B Brachytheciaceae
Isoetes australis 004 Isoetaceae

Isoetes caroli 004 Isoetaceae

Isoetes inflata 004 1soetaceae

Isoetes sp 004 Isoetaceae

Isolepis congrua 032 Cyperaceae

Isolepis marginata 032 Cyperaceae

Isopogon attenuatus 090 Proteaceae

Isopagon divergens 090 Proteaceae

Isapogon formosus 090 Proteaceae

Isotorna hypocrateriformis 340 Lobeliaceae
Isotorua petraea 330 Lobeliaceae

Isotorma scapigera 340 Lobeliaceae

Isotroms atropurpurea 165 Papilionaceae
Isotropis cuneifolia 165 Papilionaceae
Isatrapis sp 165 Papihonaceae

Jacksonia alata 165 Papilionaceae

Jacksouta furcellata 163 Papilionaceae
Jacksonia spinosa 163 Papilionaceae
Jamesoniella colorata H Hepaticae

Juncus bufonius 052 Juncaceae

Juncus capitatus 052 Juncaceae

Juncus pauctflorus 052 Juncaceae

Kennedua beckxiana 165 Papilionaccae
Kennedia carinate 165 Papilionaceae
Kennedia glabrata 165 Papilionaceae
Kennedia macrophylla 165 Papilionaceae
Kennedia prostrala 165 Papilionaceae
Kennedia stirlingii 165 Papilionaccae
Keraudreni integrifolia 223 Sterculiaceae
Kunzea aff pulchella 273 Myrtaceac

Kunzea affinis 273 Myrtaceae

Kunzea baxter: 273 Myrtaceae

Kunzea niicromera 273 Myrtaceac

Kunzea pulchella 273 Myrtaceae

Labichea lanceolata subsp brevifolia 164 Caesalpiniaceae

Labichea terctifolia subsp grandistipulata 164 Caesalpiniaceae

Lacearia laccata F Tricholomataceae
Lanbertia inernuiis var inermis 090 Proteaceae

Lampranthus glancus 110 Aizoaceae
Laswpetaluni compactim 223 Sterculiaceae
Lasiopetalun; cordifolium 223 Sterculiaceae
Lawrencella rosea 345 Asteraceae
Lawrencia diffusa 221 Malvaceae
Laxmannia nunor 054F Anthericaceae
Laxmannia ¢p 054F Anthericaceae
Laxmannia squarrosa 034F Anthericaceae
Lechenaultia formosa 341 Goodeniaceae
Lenuooria burkittu 345 Asteraceae
Lepidosperma angustatunt 032 Cyperaceae
Lepidosperma brunomanum 032 Cyperaceae
Lepidosperma re<inosum 032 Cyperaceae
Lepidosperma sp 032 Cvperaceae

Lepudosperma sp A2 1sland Flat (Keighery 7000) 032 Cyperaceae

Lepidosperma sp K 032 Cyperaceae
Lepidosperma tubercutatum 032 Cyperaceae
Lepiota sp F Agancaceae

Leporelia fimbriata 066 Orchidaceae
Leprocaulon microscepicum L Fungi Iniperfecti
Leproloma membranaceum L ?Pannariaceae

Leptocarpus atf roycel “white” 039 Restionaceae

Leptocarpus kraussii ms 039 Restionaceae
Leptocarpus roycei ms 039 Restionaceae
Leptoceras menziesi 066 Orchidaceae
Leptodontuem paradoxurt B Pottiaceae
Leptomenia cunninghamn 092 Santalaceae
Leptomena squarrulosa 092 Santalaceae
Leptosenia aphyllunr ms 165 Papilionaceae
Leptospermum aff roer 273 Myrtaceae
Leptosperniun erubescens 273 Myrtaceae
Leptospermap incartunt 273 Myrtaceae
Leptospernuni macguilivrayr 273 Myrtaceae
Leptospernint roei 273 Mvrtaceae
Leptospermum sericeum 273 My rtaceae
Leptospermun sp 273 Mvrtaceae
Lethocolea squamata H Hepaticae
Leucopogon aff reflexus 288 Epacridaceae
Leucopogon australis 288 Epacridaceae
Leucopogon bracteolaris 288 Epacridaceae
Leucopogon glabellus 288 Epacnidaceae
Leucopogon pendulus 284 Epacridaceae
Leucopogon reflexus 288 Epacridaceae
Leucopogon revolutus 288 Epacridaceae
Leucopogon rotunidifohins 288 Epacridaceae
Leucopogon sp 288 Epacnidaceae
Leucopogon sprengehoides 288 Epacridaceae
Leucopogon strictus 288 Epacridaceae
Leucopogon unilateralis 288 Epacridaceae
Levenhookia dubia 343 Stylidiaceae
Levenhookia leptantha 343 Stylidiaceae
Levenhookia pauciflora 343 Stylidhaceae
Levenhookia pusilla 343 Styhdiaceae
Levenhookia stipitata 343 Stylidiaceae
Lobelia alata 340 Lobeliaccac

Lobelia gibbosa 340 Lobeliaceae

Lobelia heterophylla 340 Lobeliaceae
Lobelia sp 340 Lobeliaceae

Logania serpyilifolia subsp serpyllifolia 302 Loganiaceae

Logania sp 302 Loganiaceae

Logania stenophylla 302 Logamaceae
Loliunt perenne 031 Poaceae

Lomandra mtegra 054C Dasypogonaceae
Lomandra rigida 054C Dasy pogonaceae
Lotus angustissimus 163 Papilionaceae
Lycoperdon sp F Lycoperdaceac
Lyperanthus serratus 066 Orchidaceae
Macrozamia riedlei 016A Zamiaceae
Maireana glomerifola 105 Chenopodiaceae
Malleosterion tubercilatus 273 Myrtaceae
Marsdenia graniticola 303 Asclepiadaceae
Marsilea drummondii 013 Marsileaceae
Melaleuca adnata 273 Myrtaceae
Melalewca ctenoudes 273 Myrtaceae
Melaleuca cuticularis 273 Myrtaceae
Melaleuca diosyufolia 273 Myrtaceae
Melaleuca eleuterostachya 273 Myrtaceae
Melaleuca elliptica 273 Myrtaceae
Melaleuca eximia ms 273 Myrtaceae

Melaleuca fulgens subsp fulgens 273 Myrtaceae
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Melaleuca fulgens subsp steedmanti 273 Myrtaceae
Melalenca glaberrivia 273 Myrtaceae
Melalenca globifera 273 Myrtaceae
Melalenca hamulosa 273 Myrtaceae
Melaleuca holosericea 273 Myrtaceae
Melalevca lasiandra 273 Myrtaceae
Melalenca laxiflora 273 Myrtaceae
Melaleuca lewocarpa 273 Myrtaceae
Melaleuca macronychin subsp macromychia 273 Myrtaceae
Melaleuca penlagona var subwlifolia 273 Myrtaceae
Melaleuca pulchella 273 Myrtaceae
Meluleuca pungens var “unsorted” 273 Myrtaceae
Melaleuca radula 273 Myrtaceae
Melaleuca scabra 273 Myrtaceae
Melaleuca sp 273 Myrtaceae
Melalewca uncinata 273 Myrtaceae
Melaleuca wrceolqris 273 Myrtaceae
Melaleuca viminea 273 Myrtaceae
Melilotus indicus 163 Papilionaceae
Menegazzia foraminulosa L Hypogymniaceae
Menegazzia subpertusa L Hypogy mniaceae
Mentha spicata 313 Lamiaceae
Mesorelagua tetragona 032 Cyperaceae
Micromyrtus serrulata 273 Myrtaceae
Micromyrtus sulphurea 273 Myrtaceae
Microtis aff parviflora 066 Orchidaceae
Microtis atrata 066 Orchidaceae
Microtis brownii 066 Orchidaceae
Microtis medig subsp “inland race” 066 Orchidaceae
Microtis media subsp media 066 Orchidaceae
Microtis rara 066 Orchidaceae
Millotia depauperata 345 Asteraceae
Millotia myosotidifolia 345 Asteraceae
Millotia tenuifolia var tenutfolia 345 Asteraceae
Mirbeha longifolia 165 Papilionaceae
Murbelia sp 165 Papilionaceae
Mitrasacme nudicaulis 302 Loganiaceae
Mitrasacme sp 302 Loganiaceae
Monadenia bracteata 066 Orchidaceae
Montotaxis grandiflora 185 Euphorbiaceae
Muchlenbeckia adpressa 103 Polygonaceae
Muelleranthus trifoliolatus 165 Papilionaceae
Mukia maderaspatana 337 Cucurbitaceac
Muyriocephalus yueringe 345 Asteraceae
Muyriocephalus nidus 345 Asteraceae
Myriocephalus occidentalis 345 Asteraceae
Myriacephalus pygmaeus 345 Asteraceae
Myriophyllum balladoniense 276 Haloragaceae
Muyrioplyllum lapdicola 276 Haloragaceae
Myriophyllum petragum 276 Haloragaceae
Muyriophyltumi sp 276 Haloragaceae
Nelsonia campestris 325 Acanthaceae
Nemcia acuta 165 Papilionaceae
Neofuscelia pulla L Parmeliaceae
Neurachne alopecuroidea 031 Poaceae
Nicotiana cavicola 315 Solanaceae
Nicotuna eccidentalis subsp obligua 315 Solanaceae
Nicotiana rotundifolia 315 Solanaceae
Olearua aff paucidentata 345 Asteraceae
Olearia alyida 345 Asteraceae
Olearia mueller: 345 Asteraceae
Olearia paucidentata 345 Asteraceae
Olearta propingua 345 Asteraceae
Olearta stuartn 345 Asteraceae
Omphilappula concava 310 Boraginaceae
Operenlaria vagimata 331 Rubiaceae
Ophioglossum lusitanicum 005 Ophioglossaceae
Optuaglossum sp 003 Ophioglossaceae
Osteaspermum clandestinum 345 Asteraceae
Ondermansiella sp I Tricholomataceae
Ozathamnus alpinus 345 Asteraceae
Ozothamnus ramosus 345 Asteraceae
Pandorea pandarana 317 Bignoniaceae
Paracaleana mgrita 066 Orchidaceae
Paracaleana triens ms 066 Orchidaceae
Paraserunthes lophantha subsp lophantha 163 Mimosaceae
Parentucellia latifalia 316 Scrophulanaceae
Parentucellia miscosa 316 Scrophulanaceae
Parmelia sp L Parmeliaceae
Paspalidium clementii 031 Poaceae
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Prtersonum occidentalis 060 Indaceae

Pelargonium australe 167 Geraniaceae

Pelargonium cf. littorale 167 Geraniaceae
Pelargonitom drummondii 167 Geraniaceae
Pelargonuint havlasae 167 Geraniaceae

Pelargonium sp 167 Geraniaceae

Pentascinshis airoides 031 Poaceae

Pericalymma elliphicun var floridum ms 273 Myrtaceae
Persoonia amaliae 090 Proteaceae

Persoorua fulcata 090 Proteaceae

Persoenia pentasticha ms 090 Proteaceae

Persoonia quinguenerpis 090 Proteaceae

Petalostylis cassiondes 164 Caesalpiniaceae
Petroplile divaricata 090 Proteaceae

Petroplule squamata 090 Proteaceae

Petrapliile striata 090 Proteaceae

Petrorhaga velutina 113 Caryophyllaceae

Phebalium elegans ms 175 Rutaceae

Phebalivm filifolinm 175 Rutaceae

Phebalivent vhytidoplsyllum 175 Rutaceae

Phidothera langei 175 Rutaceae

Plutydretla pygmaea subsp “unsorted” 050 hilydraceae
Philydrelia pygmaca subsp pygmaed 050 Philydraceae
Phyllangium divergens 302 Loganiaccae

Phyllangin paradoxunt ms 302 Logamaceae
Phyllanthus calyeinus 185 Euphorbiaceae
Pliyllanthus sp 185 Euphorbraceae

Pimelea brachyphylla 263 Thymelaeaceae

Pumelea ciliata 263 Thymelaeaceae

Pimelea ferruginea 263 Thymelacaceae

Pimelea forrestiana 263 Thymelaeaceae

Pimelea graniticola 263 Thymelaeaceae

Pimelea imbzieata var wibricata 263 Thymelaeaceae
Pimglea imbricata var pigera 263 Thymelaeaceae
Pimelea microcephala subsp wicrocephala 263 Thymelaeaceae
Pimelea preissii 263 Thymelaeaceae

Pimelea sp 263 Thymelaeaceae

Pimelea spiculigera var thestondes 263 Thymelaeaceae
Pimelea suaveolens subsp suaveolens 263 Thy melaeaceae
Prmelea sulphurea 263 Thymelaeaceae

Prtosporum phylliracoides 152 Pittosporaceae
Pityrodia dilatatiz 311A Chioanthaceae

Pityrodia teckiana 311A Chloanthaceae

Pityrodia terminalis 311 A Chloanthaceae

Plantago debilis 329 Plantaginaceae

Platysace compressaffiliformis 281 Apiaceae

Platysace compressa 281 Apiaceae

Plewridivm nervosune B Ditrichaceae

Plewerosorus rulifolius 011E Aspleniaceae

Pleurosorus subglandielosus 011E Aspleniaceae
Plevrotus nidiforms F Polyporaceae

Poa annua 031 Poaceae

Poa porfornes 031 Poaceae

Podeleprs canescens 345 Asteraceae

Podolepis eapeliarts 345 Asteraceae

Podolepis lessonii 345 Asteraceae

Podoleps rugata 345 Asteraceae

Podotheca angustifolia 345 Asteraceae

Padotheca wilsom 345 Asteraceae

Pogonolepis stricta 345 Asteraccae

Polycarpaea brevafiora var grucilis 113 Caryophyllaceae
Polycarpaea corymbosa var "unsorted” 113 Caryophyllaceae
Tolygala orbicudans 183 Polygalaccae

Porang comnuxta 307 Convolvulaceae

Poranit sericea 307 Convolvulaceae

Pottig drummondii B Pottiaceae

Prasoplyllum aff paraifolinm 066 Orchidaceae
Praseplylhon brotweniz 066 Orchidaceae

Prasophyllunt cneullatum 066 Orchidaceae
Pracophullion elatum 066 Orchidaceae

Prasophylium furibria Qo6 Orchidaceae

Prasaphyllum qilibosum 066 Orchidaceae
Prasophnllum gibbosum subsp gibbosim 066 Orchidaceae
Prasophyllunt gracile 066 Orchidacea
Prasophullum parvifalnon 066 Orchidaceae
Prasophyllum riugens 006 Orchidaceae
Prasephylliom sp 066 Orchidaceae
Prostanthera baxter: 313 Larmaceae
Prostanthera cantpbellu 313 Lamiaceae
Prostanthera carrickiana 313 Lamiaceae
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Prostanthera florifera 313 Lamiaceae

Prostanthera grylloana 313 Lamiaceae

Prostauthera magnifica 313 Lamiaceae

Prostanthera serpyllifolia subsp nucrophyila 313 Lamiaceae
Prostanthera sp 1 313 Lamuaceae

Prostanthera striatiflora 313 Lamaceae

Prostanthera verticillaris 313 Lamuaceae

Pterochacta paniculata 345 Asteraceae

Pterostylis aff uana 066 Orchidaceae

Pterostylis aff rufa 066 Orchidaceae

Pterostylis allantoidea 066 Orchidaceae

Pterostulis aspera 066 Orchidaceae

Pterostylis barbata 066 Orchidaccae

Pterostylis elegantisima 066 Orchidaceae

Pterostylis hailtom 066 Orchidaceae

Pterostylis mutica 066 Orchidaceae

Pterostylis recurva 066 Orchidaceae

Pterostylis roeusis 066 Orchidaceae

Pterostylis sanguinea 066 Orchidaceae

Pterostylis sargentit 066 Orchidaceae

Pterostylis scabra D66 Orchidaceae

Plerostylis vittata 066 Orchidaceae

Ptilotus corymbosus var corymbosus 106 Amaranthaceae
Philofus divancatus var “unsorted” 100 Amaranthaceae
Ptrlotus gaudichaudii var “nusorted” 106 Amaranthaceae
Ptilotus gandichaudii var pariflorus 106 Amaranthaceae
Pttlotus huwmilts var hunulis 106 Amaranthaceae

Pttlotus incanus var incanus 106 Amaranthaceae
Phlotus obovatus var “unsorted” 106 Amaranthaceae
Ptilotus obovatus var oboratus 106 Amaranthaceae
Ptilotus polystachyus forma rubrifiorus 106 Amaranthaceae
Ptilotus spathulatus forma spathulatus 106 Amaranthaceae
Pultenaea elachista 165 Papilionaceae

Pultenaea encifolia 165 Papilionaceae

Pultennea obcordata 165 Papilionaceae

Puncielia subrudecta L Parmeliaceae

Pyrorchis nigricans 066 Orchidaceae

Quinetia uroillei 345 Asteraceae

Quingueremulus linearis 345 Asteraceae

Ranunculus colonorum 119 Ranunculaceae

Ranunenlus sp 119 Ranunculaceae

Restio crispatus 039 Restionaceae

Rhadmothannus euphenuge 175 Rutaceae

Rhagodia eremaea 105 Chenopodiaceae

Rhagodia preissn subsp preissit 105 Chenopodiaceae
Rhodanthe battii 345 Asteraceae

Rhodanthe chlorocephala subsp splendida 345 Asteraceae
Rhodanthe citring 345 Asteraceac

Rhodanthe frenchi 345 Asteraceae

Rhodanthe manglesii 345 Asteraceae

Rhodanthe rubella 345 Asteraceae

Rhodanthe spicata 345 Asteraceae

Rhodanthe tietkeusti 345 Asteraceae

Riccia crinita H Ricaiaceae

Ruccia crystalling H Ricaaceae

Riccia lamellosa H Ricciaceae

Ricara limbata H Rieciaceae

Ricinocarpos glaucus 185 Euphorbiaceae

Ricinocarpos rosmarinifolius 185 Euphorbiaceae

Rimelia reticulata L. Parmeliaceae

Rinzia sp 273 Myrtaceae

Rulingia craurophylla 223 Stercuhaceae

Rulingia cygnorum 223 Sterculiaceae

Rulingia kempeana 223 Sterculiaceae

Rulingia luteiffora 223 Sterculiaceae

Russula “small white” (K Syme 633/93) F Russulaceae
Rutidosis multifiora 345 Asteraceae

Samolus repens subsp “unsorted” 293 Primulaceae
Santalum spicatun 092 Santalaceae

Scacvela glandulifera 341 Goodeninceae

Scacvola spescens 341 Goodeniaceae

Scagvola thesioides subsp filifolia 341 Goodeniaceae
Schizaea sp 006 Schizaeaceae

Schoenia ayersii 345 Asteraceae

Schoenia cassiniana 345 Asteraceae

Schoenus aff odoutocarpus 032 Cyperaceae

Schoenus multighas 032 Cyperaceae

Schoenus odontocarpus (Small typical variant) 032 Cyperaceae
Schoenus sculptus 032 Cyperaceae

Schoenus sp 3 (aff odontocarpus) 032 Cyperaceae
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Scleralaena costata 105 Chenopodiaceae

Sclerolaena fusiformis 105 Chenopodiaceae
Scyphecoronis major 345 Asteraceae

Selaginella graciflima 003 Selaginellaceae
Sematophyllun: homomallum B Sematophyllaceae
Senecto hispidrlus var hispidulus 345 Asteraceae
Senecto lencoglossus 345 Asteraceae

Senua artenysendes subsp x artenusioides 164 Caesalpiniaceae
Senna artennswides subsp x sturty 164 Caesalpiniaceae
Senna ghitinosa subsp charlesiana 164 Caesalpiniaceae
Sida calyxhyntenta 221 Malvaceae

Stda hookeriang 221 Malvaceac

Stloxerus filifolius 345 Asteraceae

Siphula conacea L, Siphulaceae

Sisymbriunt irio 138 Brassicaceae

Solanum cleistogamum 315 Solanaceae

Solantm ferocisstnum 315 Solanaceae

Solanum lasiophyllum 315 Solanaceae

Solanum Jucari 315 Solanaceae

Solanum nummidarium 315 Solanaceae

Solanwm oriculatiom subsp orbiculatum 315 Solanaceae
Solanum phlomoides 315 Solanaceae

Solanum symonii 315 Solanaccae

Sollya heterophylla 152 Pittosporaceae

Souchus asper sens lat 345 Asteraceae

Spartochloa scirpoidea 031 Poaceae

Spergularia rubra 113 Caryophyllaceae

Sphenotoma capitatum 288 Epacridaceae

Spiculaea ciliata 066 Orchidaceae

Stackhousia menagyna 202 Stackhousiaceae

Stackhousia nuricata 202 Stackhousiaceae
Stenanthemum notiale subsp notiale 215 Rhamnaceae
Stipa contpressa 031 Poaceae

Stipa henupogon 031 Poaceae

Stipa variabilis 031 Poaceae

Strophana sp F Stropharacear

Stylidiunt amoenum var “unsorted” 343 Sty lidiaceae
Stylidiuni arenicola 343 Styhdiaceae

Stylidivm assiniile 343 Stylidiaceae

Stylidium breviscapum var breviscapum 343 Stylidiaceae
Stylidium brunonianun subsp “unsorted” 343 Stylidiaceae
Stylidiumt brunonianum subsp brunonianim 343 Stylidiaceae
Styliduam bulbiferum var “unsorted” 343 Stylidiaceae
Stylidiunt caespitosum 343 Stylidiaceae

Stylidwm calearatum 343 Stylidiaceae

Stylidium crassifoliun 343 Stylidiaceae

Styliduwm despectum 343 Stylidhaceae

Stylidium dichotoriunt 343 Stylidiaceae

Styhdum dielssanum 343 Styhdiaceae

Stylidinm divaricatum 343 Stylidiaceae

Stylidum diversifolivm 343 Stylidraceae

Stylidium ecorne 343 Styhdiaceae

Styliduon emargimatum subsp emarginatum 343 Stylidiaceae
Stylidium inundatum 343 Stylidiaceae

Stylidion longibracteatum 343 Stylidiaceae

Styliduen werrallii 343 Styhdiaceae

Stylidnr neglectum 343 Stylichacgae

Styhdium nungarinense 343 Stylidiaceae

Stylidiumt perpusillum 343 Stylidiaceae

Styhidiune pulchellum 343 Stylidiaceae

Stylidium pygmacum 343 Styliciaceae

Stylidium sp 343 Stylidiaceae

Stylidunr spathulatuur subsp “unsarted” 343 Stylidiaceae
Stylidium spathulatum subsp acuminatum 343 Stylidiaceae
Stypandra glauca 0541 Phormiaceac

Swminsona gracths 165 Papilionaceae

Swainsona sp 165 Papilionaceae

Synaphea sp 090 Proteaceae

Templetonia swlcaia 165 Papilionaceae

Tephrosia sp 165 Papilionaceae

Tephrosia sp B Kiberley Flora (CA Gardner 7) 165 Papilionaceae

Tetragonia cristata 110 Aizoaceae
Tetrapterum cylindricum B Pottiaceae
Tetraria capillaris 032 Cy peraceac
Tetratheca aff harper: 182 Tremandraceae
Tetratheca deltordea 182 Tremandraceae
Tetratheca hirsuta 182 Tremandraceae
Tetratheca hispidissima 182 Tremandraceae
Tetratheca nuda 182 Tremandraceae
Tetratheca paynterae 182 Tremandraceae
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Thelymutra SP 066 Orchidaceae
Thelymitra aff hoelmsit 066 Orchidaceae
Thelymtra aff longifolia 066 Orchidaceae
Thelymitra aff nuda 066 Orchidaceae
Thelymitra aff paucifiora 066 Orchidaceae
Thelymitra antennifera 066 Orchidaceae
Thelyniitra benthamiana 066 Orchidaceae
Thelynutra crinita 066 Orchidaceae
Thelymitra cucullata 066 Orchidaceae
Thelymtra dedmaniarion 066 Orchidaceae
Thelymitra flexuosa 066 Orchidaceae
Thelymitea wacnallani 066 Orchidaceae
Thelyuntra nacrophylla 066 Orchidaceae
Thelymitra nuda 066 Orchidaceae
Thelymitra sp 066 Orchidaceae
Thelymitra sp 066 Orchidaceae
Thelymitra sprralis 066 Orchidaceae
Themeda triandra 031 Poaceae

Thamasia foliosa 223 Sterculiaceae
Thomasia glutinosa var latifolia 223 Sterculiaceae
Thomasia grandiflora 223 Sterculiaceae
Thomasia multifiora 223 Sterculiaceae
Thomasia pauciflora 223 Sterculiaceae
Thomasia petalocalyx 223 Sterculiaceae
Themasia sp 223 Sterculiaceae
Thryptomene austrahs 273 Myrtaceae
Thryptomene mucronulata 273 Myrtaceae
Thryptomeue savicola 273 Myrtaceae
Thryptoniene sp 273 Myrtaceae

Thuidiwn sparsum var hastatum B Thuidiaceae
Thysanotheciun hookeri 1. Cladoniaceae
Thysanotus dichotonius 054F Anthericaceae
Thysanotus manglesianus 054F Anthericaceae
Thysanotus sparteus 054F Anthericaceae
Thysanotus tenellus 054F Anthericaceae
Thysanotus triandrus 054F Anthericaceae
Tinospora sunlacina 122 Menispermaceae
Tolpis barbata 345 Asteraceae

Tortula antarctica B Pottiaceae

Tortula princeps B Pottiaceae

Trachymene cyanopetala 281 Apiaceae

Trachyniene mooret subsp Tutaniing (AS George 12867) ms 281 Apiaceae

Trachymene ornata 281 Apiaceae

Trachymene pilosa 281 Apiaceac

Trachymene sp Pilbara (RA Saffrey 1117) ms 281 Apiaceae
Tremandra diffusa 182 Tremandraceae

Tremandra stelligera 182 Tremandraceae

Tnbonauthes australis 055 Haemodoraceae

Tribonanthes longipetala 055 Haemodoraceae
Triborianthes purpurea 055 Haemodoraceae

Tribulus terrestris 173 Zygophyllaceae

Trichodesma zeylanicum var “unsorted” 310 Boraginaceae
Tricoryne elatior 054F Anthericaceac

Trifolium dubmi 165 Papilionaceae

Triglochw aff minutissimum 026 Juncaginaceae

Triglochin calcitrapum subsp incurvun ms 026 Juncaginaceae
Triglochin centrocarpum 026 Juncaginaceae

Triglochin minutissimuni 026 Juncaginaceae

Triglocluin sp 026 Juncaginaceae

Tripogon lolisformis 031 Poaceae

Tnpterococcus brunonis 202 Stackhousiaceae
Triptilodiscus pygmaeus 345 Asteraccae
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Triguetrella papillata B Pottiaceae

Trymaluon ledifolium var rosmarmnifoliun 215 Rhamnaceae
Trymaliun spatulatum 215 Rhamnaceae
Tylophora sp 305 Asclepiadaceae

Ursima anthemoides 345 Asteraceae

Usnea confusa L Parmeliaceae

Usnea ineruiis 1. Usneaceae

Utricnlaria menziesit 323 Lentibulanaceae
Utricularia nudtifida 323 Lentibulanaceae
Utricularia violacea 323 Lentibulariaceae

Vellews cycnopotaniica 341 Goodeniaceae

Velleia triuervis 341 Goodeniaceae

Verticordia acerosa var acerosa 273 Myrtaceae
Verticordia acerosa var preissii 273 Myrtaceae
Verticordia browni 273 Myrtaceae

Verticordia chrysantha 273 Myrtaceae

Verticordia chrysanthella 273 Myrtaceae
Verticordia endlicheriana var angustifolia 273 Myrtaceae
Verticordia habrantha 273 Myrtaceae

Verticordia helmsii 273 Myrtaceae

Verticordia huegeli var decumbens 273 Myrtaceae
Verticordia huegelii var huegelii 273 Myrtaceae
Verticordia huegeli var tridens 273 Myrtaceae
Verticordia nanutiflora 273 Myrtaceae

Verticordia penicillaris 273 Myrtaceae

Verticordia peningera 273 Myrtaceae

Verticordia plumaesa 273 Myrtaceae

Verticordia plumosa var yrandiflora 273 Myrtaceae
Verticordia plumosa var plumosa 273 Myrtaceae

Verticord:a staniinosa subsp culindracea var cylindracea 273 Myrtaceae
Verticordia stammosa subsp cylindracea var erecta 273 Myrtaceae

Verticordia stammosa subsp staminosa 273 Myrtaceae
Vimumara juncea 163 Papilionaceae

Vulpia nyuros 031 Poaceae

Wahlenbergia preissin 339 Campanulaceae
Wantzia acununata var acuminata 345 Asteraceae
Waitzia mtida 345 Asteraceae

Wartzia podolepis 345 Asteraceac

Waitzia suaoeolens var flava 345 Asteraceae
Wessia brachycarpa B Pottiaceae

Weissia controversa B Pottiaceae

Weissia rutsfans B Pottiaceae

Westringia dampreri 313 Lamiaceae

Wurmbea cernua 054] Colchicaceae

Wurnibea deusifiora 054] Colchicaceae
Wurmbea dioica 054] Colchicaceae

Wurmbea dioica subsp alba 054 Colchicaceae
Wurmbea niurchisoniana 054] Colchicaceae
Wirmbea pygmaea 054 Colchicaceae
Wurnibea tenella 054] Colchicaceae
Xanthoparmela digitiformis L Parmeliaceac
Xanthoparmelia hypoleia L Parmeliaceae
Xanthoparmelia isidigera 1. Parmeliaceac
Xanthoparmeha neolmcting 1 Parmeliaceae
Xanthoparmeha reptans L Parmeliaceac
Xanthoparmelia substrigosa 1. Parmeliaceae
Xanthoparnielia tasmanica L Parmeliaceae
Xanthora parietina L Teloschistaceae
Xanthoswa candida 281 Apiaceae

Xanthosia smguliflora 281 Apiaceae
Xeralirion divaricate 054C Dasy pogonaceae




